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Your products, too,can be permanently and col- 
orfully identified as in this product of Airmaster, 
by using Meyercord Transfer Nameplates 


THE MEYERCORD CO. 
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You can bang the Belden Soft 
Rubber Plug against a fine 
piece of furniture. It wil 





Inserting ordinary 
plugs in receptacles tase ae 
that do not fit perfectly —— = Co. 

often causes breakage. 3: 


Prongs of the Belden Soft 


Rubber Plug spread or come ae 
together to fit the receptacle without Fig. 1 
breakage. 


Forexample, 

astrongpre- = 
sure with the Saag 
fingers will force 
the prongs together SW 
(Fig. 1) but they come dee ; 


back to the correct position Fig 2 
when released (Fig 2). In serv- \ 
ice the receptacle holds the prongs 

rigidly in position. (Listed as standard 


hy Underwriters. 
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BELDEN PRODUCTS 
Beldenamel and Textile 
Magnet Wire 
Coil Windings 


Beldenmold 
(Molded Bakelite Products) 


Automotive Wires and Cables 
Airplane Assemblies 


Radio Wires, Cords | 
and Cables | 


Rubber Covered Wires | 
Armored Cables 
Flexible Armature Wires | 
Motor Lead Wires | 


Braided and Stranded 
Copper Cables 


Cotton Sleeving 


l 
not scratch the furni- ee 
ture or hurt the plug. , 4, 














Eliminate 


WENTY-FIVE to thirty plugs 

per day were replaced because 
of breakage during or after assembly 
when we used ordinary plugs,” said 
a large radio manufacturer. “Since 
standardizing on Belden Soft Rub- 
ber Plugs we have not had to re- 
place or adjust a single plug, either 
in our plant during assembly or in 
the hands of our dealers.” 


This experience is typical of manu- 
facturers who adopt the Belden 
Soft Rubber Plug as standard. 


YOU CAN HAMMER 
THE BELDEN SOFT 
RUBBER PLUG-~ 

_IT WONT BREAK 
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\\ Belden Soft Rubber Plugs 


Breakage! 


Dealers appreciate this Belden Soft 
Rubber Plug because it eliminates 
troublesome service calls and com- 
plaints due to breakage which 
frequently occur with the ordi- 
nary type of plug. Users appreci- 
ate the unbreakable feature because 
it eliminates annoyance and ex- 
pense from broken plugs. 


Write today for complete informa- 
tion about the Belden Soft Rubber 
Plug and the Belden Cut Cord 


Service forelectrical manufacturers. 


Belden Manufacturing Company 


2310-B South Western Ave. 


Chicago, III. 












































STOCKS CARRIED IN PRINCIPAL CITIES 
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“Its a MASTER" 


It’s the Unusual that Brings Out 
MASTER Quality 


ae any motor will operate 


under average conditions and 
give a certain degree of satisfaction. It 
takes unusual, abnormal conditions to 
prove its worth. 
Ability to meet the unusual and con- 
quer it, is builtinto every Master Motor. 
Each week, twenty Master Motors 
are selected, at random, from the cur- 


rent week’s production and subjected 


failure to meet these tests is im- 
mediately rectified. Thus Master quality 
is upheld. 


Before you buy a motor—determine 
for yourself whether it will stand up 
under hard starting—poor location 

low voltage—overload 


lack of proper 
lubrication—lack of proper operating 
inspection. 


Users of Master Motors will tell you 


to strenuous tests that border on sheer that Master Motors deliver genuine 
abuse. The cause for the slightest satisfaction. 
THE MASTER ELECTRIC COMPANY 


Dayton, Ohio 


Manufacturers of 


Y¥20 TO IOH.P. 


Master 





Guaranteed Motors 








MORE THAN 100 SERVICE STATIONS 
STER| NOT MORE THAN 40° 


ELECTRIC CO 


BIG 


PRODUC- 
TION OF 
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RADIO 





PARTY, 


HE production of insulating parts 
for radio receivers is now getting 
into full swing at the Formica plant. 


A large, new sheet press, several new tube ma- 
chines and presses, and important additions to the 
machining equipment have been made since last 
year to enable Formica to keep up with the very 
large demands the trade is making on the Formica 
factory. 


This large and always growing equipment makes 
it possible for Formica to give manufacturers the 
best of service - - - and a uniform and thoroughly 
efficient material. 


Send your blue prints for quotations 


CV oe 


THE FORMICA INSULATION COMPANY 
4626 Spring Grove Avenue Cincinnati, Ohio 


ORMICA 


Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 








INSULATING- 
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7 MANUFACTURING’S edi- 
torial program has the following 
objectives: 


To help all electrical manufacturers, 
including makers of motor-driven 
products, increase the product’s sal- 
ability, cut unit production costs, 
quicken turnover, reduce overhead 
expenses, establish standard methods 
of work, and spread a better knowl- 
edge of raw materials and parts. 


To spread a better knowledge of 
and aid electrical manufacturers in 
adjusting sales management to the 
buyers’ market, to aid in making ad- 
vertising more effective, finding the 
most profitable distribution channels, 
and promoting cooperative market de- 
velopment. 


To further the working out of 
sounder management policies and 
better executive control, coordinating 
sales and production schedules, pro- 
moting research, and developing better 
industry relations. 


To help all motor repair shops to 
build better business by developing 
a sounder organization, improving 
management, policies and methods, 
and developing a keener merchandis- 
ing point-of-view on the business. 
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CORROSION : : - THE 
ENEMY OF INDUSTRY 


HE relentless march of the enemy of industry, 
corrosion, works to tear down and destroy what 
a hundred thousand artisans have striven to 
create. All metal is subject to corrosion in some 
degree, and nowhere does corrosion find an 
easier field for its destructive activities than in 
the automobile you drive from day to day, 

through heat and cold, and rain and sleet. 





That is why motor car manufacturers rust-proof virtually 
all metal parts against the ravages of corrosion. A majority 
of them as well as thousands in varying industries use the 
UDYLITE rust-proofing process because of its unparalleled 
efficiency and because of the handsome silver gray finish it 
imparts to all metals on which it is used. 


Wiclaentee 


REG. US PAT OFF 





RV _—<_—S Seeetteesy See 


The UDYLITE PROCESS COMPAN 


Eastern Sales Office: 3220 Bellevue Avenue Western Sales Office: 
30 East 42nd St., New York DETROIT, MICH. 114 Sansome St., San Francisco, Cal 









August, 1929 Electrical Manufacturing d 


Now is the time to learn 
about GE-Glyptal Lacquers 


G E GLYPTAL lacquers adhere to all 

surfaces, including galvanized 
iron and aluminum, with a tenacity which 
is unexcelled. This explains, in part, why 
G-E Glyptal lacquers are unusually desirable 
coverings for metal products. 







































Moreover, G-E Glyptal lacquers are time- 
saving, money-saving finishes. They elimi- 
nate priming and sizing operations in the 
finishing of metal surfaces. G-E No. 1451 
filler, recommended for use with Glyptal 
lacquers, possesses priming characteristics. 
The lacquers themselves function as both 
primer and sizer. 


G-E Glyptal lacquers are now available in 
five colors: red, blue, green, brown, and 
aluminum— other colors to follow. Essen- 
tially, all have the same distinctive qualities. 
Besides preventing rust, they resist alkalies, 
weak acids, salt spray, mineral oils, gaso- 
line, and kerosene; they have high dielectric 
strength; and they stand extremely high 
temperatures without discoloration. 





G-E Glyptal lacquers are applied by spray- 
ing, dipping, or brushing; air-dry quickly; 
and form smooth, tough, yet flexible fin- 
ishes. Let the G-E Merchandise Distributor 
nearest you explain more about G-E Glyptal 
lacquers. If you prefer, fill in and mail the 
coupon below. 


800.525 
JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 9 P.M., E.S.T. ON A NATION-WIDE N.B.C. TWORK 


GENERAL ELECTRIC 


MERCHANDISE DEPARTMENT, BRIDGEPORT CONNECTICUT 





Merchandise Department, 
General Electric Company, 


Brid , Conn. 
<<. Coo 


I wish to make my own experiments. Please send the 
<tr G-E Glyptal lacquer test strip and more detailed in- 


formation about these new protective finishes. 
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The Ideal Switchboard Material! 


The choice of leading electrical engineers because of 
‘ ° ‘ een’ 699 . a og a cee Ss  aididias 
Good -looking—Stands the Gaff Its superior dielectric strength and physical properties. 
It is approved by the Underwriters’ Laboratories and 
meets all the severe specifications of the Bureau of En- 

gineering of the U. S. Navy. 


Electrical manufacturers everywhere use Ambler As- 

bestos Products because they are fireproof, enduring, 

Ambler Asbestos Products attractive, and made according to cd most accurate 

specifications. In addition to Ambler Ebonized As- 

bestos Lumber, you can use to advantage Ambler As- 

bestos Shingles, Ambler Asbestos Lumber (plain or 

impregnated), Corrugated Roofing and Siding, Waltile 
and Ambler Cold Moulded Products. 


Ambler Asbestos Shingle & Sheathing Co. 


AMBLER, PENNA. : ST. LOUIS, MO. 
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“that’s just what iin 
we wanted’ = 


explained the superintendent to the General Manager 
of an electrical manufacturing plant. “We've been 
experimenting around with different makes of coils 
long enough, now let’s stick to these Dudlos and play 
safe. Those people sure know how to make trouble- 
free coils if anyone does, and that’s the only kind we 


Electrical Manufacturing 9 





want in our product.” 


“You're the doctor,” said the G. M., “the bestis none 
too good when it comes to coils. We all know that.” 


“Seems to me there’s another reason why Dudlo 

is entitled to the business,” the engineer interrupted. 
“They ve always been so accommodating on samples for 
our experimental models and they have given us many 


valuable 


The G. M., turning to his pile of morning mail, 
added, “‘Well, I’m glad you boys have the coil question 
settled. Issue your requisitions and get them in early — 


suggestions, too.” 


it’s all right with me.” 


DUDLO MANUFACTURING COMPANY, FORT WAYNE, IND. 


Divisi 


“THE COIL’S 


on of General Cable Corporation 


DUDLO 


THE THING” 




























Dudlo Coil Construction 


1. Insulated, flexible leads—carefully 
spliced and anchored. 


2. Coil impregnated throughout and 
ends sealed with highest grade in- 
sulating compound. 


3. Tough, heavy tube, insulating core 
from laminations. 


> 


Special insulation between primary 


. Primary winding. 


. Secondary winding. 


Onan Ww 


- Paperinsulation between every 
layer. 








IN RADIO AND ELECTRICAL APPARATUS 
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HORSE HEAD ZINC 


FOR THE DIE CASTING INDUSTRY 


trensth ” tility 
Strength » Ueil 


[his generator housing is not a combination of castings, 








reinforcing members, extruded pieces, machined surfaces, 


and numerous bolts, nuts and screws. 










This generator housing is a single zinc base die casting. 
Its strength... its design... its lack of applied parts 


. . its general utility . . . immediately mark it as such. 


This zinc base die casting is made with Horse Head 
uniform quality— Zinc. This Horse Head Zinc assures 


fi —_ a gin r-* 


die=casting strength . . . facilitates die=casting design . . 


emphasizes the general utility of die casting. 





= 


Gm THE NEW-JERSEY ZINC CO. 
~ 160 FRONT STREET, NEW YORK CITY 


Zine Metals and Alloys «= Rolled Zinc « Zinc Pigments « Sulphuric Acid « Spiegeleisen 
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Twisted: Diting Leeth 





































IGHTEN the nut against the 

SHAKEPROOF Washer and it’s 
there to stay. Gripped by twisted 
steel teeth, around the whole cir- 
cumference, it can’t loosen— applied 
pressure with a wrench alone can 
break its hold. SHAKEPROOF Lock 
Washers were developed for one 
purpose—to lock nuts. That they do 
this superlatively well is indicated 
by their universal adoption in over 
a hundred and fifty different Amer- 
ican industries. Today SHAKE- 
PROOF is the standard lock washer. 
It should be on your product. Let 
us send you samples to prove to 
yourself the merits of SHAKEPROOF. 


SHAKEPROOF 
Lock Washer Company, 


( Division of Ilnow Tool Works } 


2513 North Keeler Avenue Chicago, Illinois 


SHAKEPROOF Washers are designed to 
meet any locking problem. Engineers 
are adapting the SHAKEPROOF princi- 
ple direct to their problems and are as- 
suring a better lock at a saving in opera- 
tions. Submit your locking problems to 
SHAKEPROOF engineers for solution 


U. S. Patents 1,419,564; 1,604,122; 1.697.954 
Other Patents Pending. Foreign Patents 


FREE SHOP TEST SAMPLES 

SHAKEPROOF LOCK WASHER CO 

2513 North Keeler Ave., Chicago, IIl. 
Please send me samples of 

© Shakeproof Lock Washers to fit bolt size __ 


0 Shakeproof Locking Terminals, size 














Firm Name ___ 


Address 


Town . State 


By 


Type 11 External Boe Pa ele oair | 
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Lighter than Iron 


Production managers, factory managers, general managers, 
will find in Bohnalite the key to the solution of the 
problem of keeping weight in their product at the 
absolute minimum. 




















For Bohnalite is a new alloy 62% lighter than iron and 
rapidly taking the place of iron in many lines of 
manufacture. 


Possessing every valuable property of iron, Bohnalite has 
many superiorities of its own, including high uniform 
hardness—great density—fine grained structure—tre- 
mendous strength — excellent bearing qualities —due- 
tility and lightness. 


We would like to go into detail with your engineers on 
the marked advantages of Bohnalite. 





Send us your blue prints and samples and let us show 
you how Bohnalite will increase the efficiency of your 
product. Ask for the new Bohnalite booklet. 


BOHN ALUMINUM & BRASS CORP., DETROIT, MICH. 
New York Chicago Philadelphia Cleveland Pittsburgh 








HE glint of the color-dotted silvery fish in 
| the lush grass lightens your eye and the gleam 
of the spoon on the end of your line sends him 
plunging greedily for it. It simply cannot be 
helped—color is nature’s excitant. In the sur- 
rounding stimulating maze of color, we do not miss 
the flash of a single hue. v v v Gair Folding 
Cartons are printed or lithographed in outspoken 
colors that flow from the expert brushes of our 
carton artists. The Gair Creative and Design 
Department has prescribed Carton structure, de- 
sign and color for the great merchandisers of the 
country. They are experienced in promoting a 
mental state favorable to Cartoned goods. ¥ ¥ ¥ 


ROBERT GAIR COMPANY 
420 Lexington Ave., New York, N.Y. 








~ Speed up 
Shelf Traffic 


Folding Cartons personalize 
the merchandise they are built 
and designed to hold. They 
make the producer recogniz- 
able in the competitive jostle 
that goes on upon the retail- 
ers’ shelves. The veteran 
Folding Carton may continue 
to be a symbol of reliability, 
but this is a capricious, irrev- 
erent age, in which modernity 
is preferred. v v v Our 
Creative and Design Depart- 
ment is thoroughly practiced 
in modernizing or making 
what is supposed to be mod- 
ern more effective without 
impairing the valuable, fa- 
miliar features of your vet- 
eran Folding Carton. Feel 
free to consult these interest- 
ing experts. v v v_ If 
you use cover boxes—write 
us. The “Gairco” Box is the 
pivot of a system. ¥ v ¥ 


ROBERT 





ae 





~—= Always on 


the Green Light 


We know the Production 
Manager’s reaction to deco- 
rative art. His appreciation of 
color is as keen as anybody’s 
but the universal scheme be- 
comes red if the structure of 
the Folding Carton is such as 
to hold back his output. Gair 
Folding Cartons are popular 
in the Packing Room. Gair 
men thoroughly understand 
every automatic packing ma- 
chine and its demands. v v v 
The Gair Sales Department 
insists upon our pressing for- 
ward the information that the 
Thames River Corrugated 
Case Division, New London, 
Conn., flanked by the Warner 
& Childs Division at Boston, 
Mass., and the Interstate Di- 
vision at Brooklyn, N.Y., have 
fifty-five Counsellors on de- 
sign and structure in the field. 


e GAIR e COMPANY 


420 LEXINGTON AVENUE, NEW YORK, N. Y. 
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The building of the Pyramids presented problems of friction which this early civilization 
overcame only slowly and laboriously. However, these methods did represent progress. 
Both the Egyptians and the Assyrians faced with the task of transporting huge blocks of 
stone for the erection of temples and palaces dropped a series of wooden skids on the 
ground, upon which lubricants had been poured. The stone moved over these skids, armies 
of unfortunate slaves furnishing the motive power. So the war against friction, successfully 
waged today with ball bearings, proceeded on its historical course. 








OINTS where friction naturally develops are 
PF vateniie trouble makers. Be forehanded 
and install Torrington Ball Bearings at these 
vital spots. 


Torrington Ball Bearings have established a 
clean cut reputation for reliability in overcom- 
ing friction...in operating at all times with the 
smooth ease characteristic of quality materials 


accurately manufactured. Torringtons are pres- eee eee 
° . . S. W. ANDERSON 
tige- builders for far- seeing manufacturers. 565 W. Washington Blvd. 


Chicago, Ill. 
The TORRINGTON COMPANY 


* Curtis Building 
2842 W. Grand Boulevard 
OM 4 j | MY Detroit, Mich. 
OMW 


ESTABLISHED 1866 


cJorrington 


N 


ra 


» Conn, USA. 7 i a wa 
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The war 
man-made aaa 
is on! 


Manufacturers of electrical appli- 
ances and apparatus are enlisting 
their efforts toward the elimination 
of radio interference by filterizing 
their products «2 2 «2 a2 a 








HE vast army of radio enthu- 
siasts is familiar with the in- 
terference in radio reception 
set up by a hundred and 

one types or kinds of electrical equip- 
ment, apparatus or appliances. They 
know the interference is there, but 
they don’t know how to stop it! 


Thus, awakening to the fact that the 
interference can be stopped, the pub- 
lic is seeking relief through the chan- 
nels of distribution of electrical com- 
modities and appeals are coming in 
directly to the manufacturers. In 
seven states legislation is impending 
that will compel the suppression of 
this “‘man-made’’ static. Plan now! 


ia 
iti 
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\LL types of electrical 
| » equipment should be 
“—\ filterized —TOBE 

* laboratories have per- 
fected 36 types of FILTER- 
ETTES that filterize every- 
thing from a vacuum cleaner 
to a generator. 


TOBE filterizing equipment 
goes into every nook and cranny 
of the land where electrical 
equipment is used— in the cities 
where electric appliances, ele- 
vators, hospital equipment, elec- 
tric signs, etc., interfere with 
neighborhood radio reception; 
even into the suburban and 
country places where the ap- 
parently silent traffic beacon al- 
most puts radio out of commis- 
sion. 


“ 


~ 


Filterette Division 


This is the label that makes 
sure of the acceptance of your 
product by the purchaser who 
enjoys perfect radio reception. 
At the right are a few of the 
many types of FILTERETTES 
made by TOBE. 


Manufacturing 


» 





The electrical manufacturer can 
increase consumer acceptance 
of his product by equipping it 
with a TOBE FILTERETTE. 
It doesn’t matter what the 
product may be, if it interferes 
with radio reception there is a 
TOBE FILTERETTE that will 
absolutely suppress such inter- 
ference. 


TOBE has pioneered in the 
elimination of radio interference 
of a thousand kinds—the ex- 
perience thus gained is of great 
importance to electrical manu- 
facturers who desire broader 
markets for their products. 


Our engineers are always ready 
to cooperate. 


Corporation,Canton, Mass. 
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Mea can make it beautiful—economically! 


STEWART-WARNER did it with 1) 
UREZ 


MANY a manufacturer looks at the popu- 
lar demand for color with some alarm. 
“Suppose I do add color,” he reasons. 
“How much is it going to increase my 
production costs? Will it affect the selling 
price? Does it mean a real advantage 
over competition?”. . . Stewart-Warner 
has the answer, in this new Pass-a-lite. 
They use Durez—and get beauty and 
economy both! 


The Pass-a-lite is an ingenious cigar- 
lighter for automobiles. And it is amaz- 
ingly good-looking! The heating bowl— 
the Durez-molded part—comes in mot- 
tled red and black. Durez did that! 
Durez is available in all practical colors 
— colors that can be blended, mottled, 
pebbled or striated. But Durez did more! 
It made that part in one operation! It 
came from the mold finished. No burnish- 
ing, tooling or polishing was necessary. 


Durez fuses and hardens rapidly. Studs 
may be imbedded, holes made, prongs in- 
serted during the molding process. But 
more than that. ... The finished product 
is strong, hard, tough. It resists heat, acids, 


moisture, alkalines, gases. It will not cor- 
rode. It has high dielectric strength. Is it 
» S any wonder, with the production econo- 


mies Durez affords, the added beauty it 
* ONE,Or a ta aces) LION eel items 


gives to the product, the efficiency it in- 
sures—that Durez is rapidly replacing 
wood, bronze, metal, glass, porcelain and 
other materials in many industries ? 


What are you making? Is it as beautiful 
as it can be—as it should be? Are you 
sure it can’t be made better—with Durez? 
Let our engineering and laboratory staff 
co-operate with you on any experimental 
work or production problem. General 
Plastics, Inc., 79 
Walck Road, North 
Tonawanda, N. Y. 
Also New York, 
Chicago, San Fran- 


cisco, Los Angeles. 





Write for this free booklet—“Do 

It With Durez.” Contains com- 

plete information about Durez 

—physical and dielectric prop- 

erties, color ranges, and scores 
of possible applications. 
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CORRUGATED 
BOX FACTORY 
AT FAIRMONT 


©) 


CORRUGATED 
BOX FACTORY 
AT CHARLESTON 


W. VA. 


Lk 
8 









CORRUGATED BOX FACTORIES 


of the 


CONTAINER CORPORATION 


OF AMERICA 
and MID-WEST BOX COMPANY 
in WEST VIRGINIA 


cy Corrugated Box factory at Fairmont, 

West Virginia, is another prominent 
unit of the Mid-West ‘Consistent Quality”’ 
group (since 1926 affiliated with the Con- 
tainer Corporation of America), known, 
wherever corrugated shipping containers are 
used, for general excellence. This plant serves 
West Virginia and Virginia, the Carolinas 
and bordering states. 

The plant at Charleston, another Mid-West 
unit, also makes the superior grade corru- 
gated with high, resilient corrugations so 
typical of the Mid-West product. It serves 
practically the same territory as Fairmont on 
the north, plus bordering Southern States. 


The location of these several plants insures 
first-class service and comparatively short 
hauls. 


OTHER FACTORIES AND MILLS 


at Philadelphia (Manayunk) Pa., Natick, Mass., and 
Bridgeport, Conn. (except Chicago, Anderson, Ind., 
Kokomo, Ind., Cleveland, O., Circleville, O. and 
Cincinnati, O., plants, previously shown in this series) 


WILL BE FEATURED IN LATER INSERTS 


- 


Just a Word of Caution to 
Buyers of Fibre Boxes 


HEN lower prices obtain on corrugated 

oe we have noted a tendency on the 
part of some manufacturers to ‘‘experiment’’ in 
the quality of boxes specified in orders. Al- 
though railroads specify that liners in corru- 
gated boxes shall caliper .016 or more and shall 
have a bursting strength per square inch of 85 
Ibs., or higher, and 175 lbs. per square inch burst- 
ing strength, or higher, in solid fibre boxes, yet, 
in some instances boxes are furnished which do 
not meet the required tests. Buy from reliable 
makers that do NOT experiment. 


Let us help solve your shipping problems with 
highest quality boxes. Send in COUPON below. 


Some Industries Now Using Our Solid 


Fibre or Corrugated Boxes 


Bakery Goods Shoes 
Canners Breakfast Foods 
Building Material | Lamps and Shades Proprietary 
Sporting Goods Tobacco—all forms Remedies 
Books and Maga- Perfumery Spices 

zines Paints and Foods—All Kinds 
Toys Varnishes Instruments 


Furniture 
Stationery 


Crockery 

Bottlers 

Fruit Packing 

Radio Goods 

Pictures 

Vegetable Growers 

Meat Packing 

Dairy Goods 

Soaps and Chips and 
Washing Powders 

Matches 


Automotive 
Glassware 
Insecticides 
Rubber Goods 
Electrical Goods 
Men's, Women's 
and Children’s 
Furnishings 
Millinery 
Confectionery 


Carpets and Rugs 


Brooms, Brushes, 
Etc. 

Ceramics 

Leather Goods 

Doors 

Hardware 

Dry Cell Batteries 

Enamelware 

Filing Cabinets 

Electric Light 
Bulbs 


CONTAINER CORPORATION 


OF AMERICA 
and MID-WEST BOX COMPANY 


111 W. Washington Street 
Six Mills—Twelve Factories—Capacity over 1200 tons per day 


Chicago, Illinois 


RETURN COUPON 


CoNTAINER CORPORATION OF AMERICA 
111 West Washington Street, Chicago 
Gentlemen: Please have one of your experts check our 
present packing and shipping methods—without obligating 
us—for the purpose of reducing our costs if possible. 
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Cutting Steel 
in irregular shapes 


nother Dumore Service 















































UMORE MOTORS power a wide 

range of devices. Their assign- 
ments are varied. An interesting and 
particularly unusual one is that of 
helping to cut steel in irregular shapes 
by being used on the tracer. No metal 
is tougher ... no service more exacting 
«ss yet Dumore Motors do this work 
with the same dependability that 
makes them outstanding in other fields. 


All Dumore Fractional Horsepower 
Motors are made to give unfailing pow- 
er. They are built first to assure de- 
pendable service ... secondly, to keep 
active longer... third, to meet the speed 
and load of each job. Over a period of 
a quarter of a century Dumore Motors 
have been known for exactly that. 


This is but one of the interesting fields 
served by Dumore Motors. For full 
details, and how efficiently Dumore 
Motors will work when applied to your 
product, write our Engineering Research 
Department. 


THE DUMORE COMPANY 


35 Sixteenth Street 





DUMORE 
MOTORS 


Racine, Wisconsin 
are used in 
Electric Vacuum 

Cleaners 

:. Electric Floor 

F Polishers 
Sewing Machines 

i Oil Burners 


Grinders A Dumore Fractional 





on. Horsepower Motor is 

Drills used on the tracer of 
Drink Mixers this Oxyacetylene 
Cutting Torch. This 

Dental Engines machine is used for 


cutting both straight 
lines and irregular 
shapes in rolled steel, 
forgings, etc. 







TRADE MARK 


ORE. 5% MOTORS 


ARE DYNAMICALLY BALANCE p / 





REG. U.S. PAT. OFFICE 
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LUMARITH 


AMERICA’S MOST COLORFUL MOLDING MATERIAL 
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ty just a 
STEP... 


from an H&D Plant to Yours 


It makes no difference where your plant is situated 
in the great industrial area of North America, you'll 
find Hinde & Dauch only a short distance away. 
And if you have many plants, you'll discover that 
they are practically all near neighbors of one or 
more H & D units. 


The locations of Hinde & Dauch board mills, box fac- 
tories and branch offices have been definitely selected to 
bring H & D package engineering service as near your 


A telephone call, telegram 
or letter to the nearest 
H&D unit will start the 
world’s greatest packaging 
organization working for 
you at once. 


ee Main 2978M business as possible. 

eee nee aban Get in touch with the nearest H & D office whenever 
Bridgeport --.-..-- Barnum 3955 you have a shipping box problem to solve. You'll find 
uffalo_._......... -Seneca 3156 


that the 50 H & D package engineers have a vast fund of 


tees <a aan experience in packaging problems to place at your disposal. 
a seears Uni Main aaa THE HINDE & DAUCH PAPER COMPANY 
-Olumbus _..... University 6319 


Cuyahoga Falls.Cuyahoga 268M 325 Decatur St. 


EIGUUEE, ccccwesdnasnes Main 223 


Sandusky, Ohio 


Canadian Address—King’s Street Subway and Hanna Ave., Toronto 


TRENTON. 






MINNEAPOLIS @ TORONTO ©& 


® BUFFALO 
@GRAND RAPIDS 


OETROIT 
_ SOUTH BENO 







X CHICAGO » 


CINCINNATI 
NSAS CITY 
#)ST.Louis 


® LOUISVILLE 


eD 
DAL ICH it Mk 


Ele oe a ee 


HINDI & 


“Engineered Packages in the 
Electrical Industry” describes 


THE HINDE & DAUCH PAPER CO., 325 Decatur St., Sandusky, Ohio 
Please send acopy of “Engineered Packages in The Electrical Industry.” 


the many advantages of H & D 

corrugated fibre a Name---. ------ . ca sigipaeiaiars 
and the complete service of the Address ~ aaa nen an nen nen ns anes eens 
world's largest packaging Town State 


organization. Mail the coupon 


; We are interested in packing 
for a free copy. 


ipping boxes : 

















MONTREAL® 


WATERTOWN 





ROeHESTER 


ae lh CLEVELANO 
NOUSKY® @ CUYAHOGA FALLS 
DELPHOSE 0 

peoniag | @eiTrseurcn PHILAD 

FT MAOISON® 
enact BALTIMoRE® 
COLUMBUS 
INDIANAPOLIS @ BROOKVILLE® @ OAYTON 


RICHMOND ® 


SHIPPING BOXES 
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Detroit __...__._.. Glendale 4947 
Grand Rapids____---___-_- 31439 
Indianapolis__..____- Riley 1188 
Raness City........ Victor 5532 
MOI iis ads cienmriacies City 644 
Minneapolis ____-_- Atlantic 1833 
ees Main 2286 
New York __..._--- Worth 1684 
et itn --45069 

Philadelphia ____- Lombard 7381 
Pittsburgh __.....__- Grant 6187 
Richmond -___-__- Randolph 604 
S| Culver 2177 
Sandusky _._....._._-- Main 304 
South Bend_._____- Main 3-1101 
9 eee Evergreen 0220 
WI sniene cetera Main 8710 
I icceccs Lakeside 4052 
Montreal _.......- Amberst 2174 
Worcester, Mass... --- Park 5437 
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Washing Machines 


GENERAL ELECTRIC 


MERCHANDISE DEPARTMENT 
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The Cord that Helps You Sell Electric Tools 


Right on the job...all day long—that’s what makes elee- 
tric tools maintain the good name of their manufacturer 
... bring repeat business. GE-Flex All-Rubber Cord helps 
keep them working .. . builds your sales. 

Rough handling, rain, acid, oil. . .GE-Flex Cord’s heavy 
rubber jacket withstands them. It doesn’t kink or crack 
open. Drop tools on it, step on it... no matter. 

It is made to deliver typical General Electric service on 
drills, garage tools, household appliances, office equip- 
ment... anything that draws current from a socket. 
Supplied on spools or in cord sets of various lengths with 
a non-breakable moulded rubber plug on one end. Get 
the whole story of how GE-Flex Cord can serve you. Use 
the coupon today. 


| Section W-238, Merchandise Department, | 
| General Electric Company, | 

Bridgeport, Connecticut. 
| Send me complete information about GE-Flex All-Rubber Cord. 
| Name. eed | 
| Address | 
t ical 





GENERAL ELECTRIC COMPANY * BRIDGEPORT, CONN, 
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Industry 


In the electrical industry, where much has 
already been accomplished in standardiza- 
tion work, there still remains more that can 
be done in the way of developing standards 
in ratings, switching apparatus, distribution 
systems, appliance performance, motor rules 


and other phases of the industry 


By L. L. ELDEN 


Boston Edison Electric Illuminating Company* 


TANDARDIZATION is not new in industry al- 
though the intensive efforts of recent years are in- 
dicative of new interest in this work. Competition 
for industrial and commercial supremacy has forced a new 
order of things, in that production and marketing methods 
have been developed on a scale hitherto unapproached in 
business life. In most standardization work it is difficult 
to distinguish between simplification and standardization, 
yet in the end, it is a combination of both, coupled with 
methods for eliminating waste, that prove to be funda- 
mental factors underlying the success of most undertakings. 
Many standards are temporary and subject to change to 
conform with progress in any art or industry. To accept 
as final any given development would be fatal to national 
progress. Research and invention will ever continue to 
develop new materials and processes, which in their com- 
mercial applications will displace many existing standards 
in favor of newer methods. 
Under the present high pressure urge to extend stand- 





* Abstracted from an address delivered before the Engineering Session 
of the fifty-second annual convention of the National Electric Light Asso 
ciation at Atlantic City, N. J., Jume 3-7, 1929. 
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L. L. Elden 


ardization to include every possible activity, material prog- 
ress is being made toward the desired end.. Through the 
cooperative efforts of international and national organi- 
zations, societies, corporations, and individuals, standardiza- 
zation is being continuously extended into new fields of 
endeavor with results which must in the end favor the 
ultimate consumer. 

Governmental and other agencies have largely stand 
ardized almost everything that comprises the home, in 
cluding the materials used in its construction, the clothing 
we wear, and the food we consume. Even the humble 
cow must provide milk conforming to prescribed stand- 
ards or she is taboo. Examples of both existing and obso- 
lete standards might be multiplied indefinitely without 
further effect, other than to present more evidence of 
tangible results which have already been accomplished in 
work of this character. 

Turning to the present we find in the telephone industry) 
the most highly standardized undertaking in the electric 
utility field anywhere in the world. This status has been 
reached by successive steps, only, as the result of intensive 
research and experimentation by a highly trained organi- 
zation, without which the present-day perfection of com- 
munication facilities could never have been attained. 

Lack of standards during the first thirty years of the 
electric light industry was undoubtedly responsible for 
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serious losses in many directions. This situation was but 
the natural outcome of independent development of sys- 
tems and apparatus in a new industry. The combination 
of numerous frequencies and voltages, direct and alternat- 
ing currents, series and multiple systems, and overhead and 
underground distribution methods were handicaps which 
would have destroyed almost any other new industry. In 
this case the worldwide desire for better illumination pro- 
vided the necessary incentive to continue development work 
in the hope of ultimate reward. 


The combination of various voltages 

and frequencies, series and multiple sys- 

tems, etc., were enough to have destroyed 
almost any new industry 


Sh dpi of these troubles are now behind us. The 
adoption of sixty cycles as a national standard, 
supplemented by twenty-five cycles for special applications, 
solved the frequency question and paved the way for the 
development of systems and standardized equipment on a 
scale even now unapproached elsewhere in the world. Con- 
centration upon a minimum number of types of systems for 
generation, transmission and distribution, and the elimina- 
tion of the many odd and special voltages utilized in early 
practice, have been contributing factors to present success. 

The designs of generators, converting and switching 
apparatus, and overhead and underground construction have 
also been more or less standardized at intervals in recent 
vears, although such standards have been subject to fre- 
quent changes to keep pace with a rapidly changing in- 
dustry. Insistence on special 
designs and failure to adhere 
to the use of existing standard 
apparatus have materially re- the development 
tarded efforts toward stand- 
ardization in many directions. 

The present-day incandes- 
cent lamp is perhaps one of 
the best known examples of accomplishment through stand- 
ardization. Progress in this work from the days of the 
carbon lamp has been reflected, in so far as public interest 
is concerned in a steady improvement in efficiency accom- 
panied by heavy reductions in selling prices. Efficiencies 
of one-half to one watt for modern lamps may be compared 
with five and six watts or more per candle for early carbon 
lamps. Selling prices have been reduced 53 per cent since 
1914 and 50 per cent since 1920. Two 40-watt lamps may 
now be purchased for the price of one in 1920. Important 
factors in this accomplishment included the adoption of 
the Edison screw base as a national standard for lamps, 
sockets, and fuses. A single standard base thus replaced 
twenty-six types of bases. Standardization of lamp 
voltages within a range of 100 to 130 volts in 1914 reduced 
the number in common use from twenty to five. Similar 
action in 1924 further reduced this number to three. 

A new standard line of internally frosted lamps, com- 
prising five or six units, introduced in 1925, replaced forty- 
five individually different types of lamps then in general 
use. Concentration of demand on a few types and sizes, 
the extensive use of automatic machinery, and the intro- 
duction of mass production methods have in this instance, 
as in many other lines of business, effected large reduc- 
tions in the cost of the manufactured product. 

Twenty-five years of intensive effort in the development 
of recording watt-meters have produced the present sim- 
plified and standardized product. This work has involved 
the closest cooperation between manufacturers and _ utility 
interests in order that meters might be produced which 
would be accepted as countrywide standards for general 
use. This policy is in direct contrast with foreign prac- 
tice where it has been customary for different countries 


meters have produced the present simpli- 
fied and standardized product conform with recently ap- 


Vol. 4, No. 2 


and even individual companies to require meters of special 
designs. 

Meter performance has been so improved that a high 
degree of accuracy is maintained under overloads of three 
to four hundred per cent. Temperature compensation is 
so perfect that the effects of high and low ambient tem- 
peratures at meter locations may be disregarded. Meter 
overload capacities for short time loads have been sub- 
stantially doubled. Potential coil losses in the most used 
sizes of meters have been reduced from two and one-half 
to one watt. In a large system with one million meters 
such a reduction is equivalent to a reduction of 1500 kw. 
in the generating capacity required to energize the meters, 
and over 13,000,000 kw-hr. in the non-productive output 
of the system. In the face of enormous development costs, 
the average selling price of A. C. meters has been reduced 
from $11 to $9. On an annual production of 1,500,000 
meters, the saving to purchasers of this single commodity 
reaches $3,000,000. 

Distribution transformers have undergone many drastic 
changes in design before reaching their present-day per- 
fection. To effect desired standardization and meet chang- 
ing operating requirements, air-cooled transformers have 
heen largely superseded by oil-cooled types, sheet steel has 
replaced cast-iron cases in many sizes, special steels have 
been developed for core structures and many electrical and 
mechanical features introduced to improve transformer 
product as a whole. New insulating materials have replaced 
inferior types, some of which were unsuited for use in 
conjunction with modern insulating oils. Electrical and 
operating characteristics have been steadily improved un 

til the present-day transformer 
leaves little to be desired in 


Twenty-five years of intensive effort in these respects. Standardiza- 


of recording watt- tion of performance charac- 
teristics and tap connections to 


proved voltage standards ap- 

pear to be all that is require 
to complete the standardization of this product. Voltage 
standardization has been an important factor in transformer 
development through making possible substantial reductions 
in the number of sizes and types of transformers regu- 
larly manufactured. Through the joint action of N. E. L. A. 
and Nema interests in 1924 in agreeing upon a schedule 
of standard voltages, a reduction of 50 per cent in the 
number and sizes of ratings was effected. For this greatly 
improved product, selling prices have been steadily reduced 
to about 42 per cent of 1896 prices and are now only 
about 7 per cent higher than 1914 costs in the face of 
higher general costs now prevailing which exceed 1914 
costs by 46 per cent for raw materials, 0.72 per cent for 
living costs, and 140 per cent for cost of transformer 
labor. 


Voltage standardization has been an im- 

portant factor in transformer develop- 

ment by making possible reduced number of 
sizes and types 


Kf OF JR standardization has long been required for 
C economic reasons. Recent progress in this direction 
has fully justified the extended efforts which were required 
to secure general agreement upon satisfactory performance 
characteristics and rating methods controlling the design of 
the great bulk of motor production. Settlement of the long- 
standing controversy between advocates of 40 degree versus 
50 degree bases of rating, by the adoption of a single 
standard of 40 degrees plus a service factor, as the future 
basis of motor rating paved the way for general stand- 
ardization. Selling prices of motors now reflect in part 
the results of this work, for example, three one-horsepower 
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general purpose motors cost slightly less than one similar 
motor in 1902. Another example is the well-known one- 
quarter horsepower washing machine motor costing $25 
in 1921, which now sells for $9.50. 

Manufacturers have recently concentrated their efforts 
upon a simplification program directed at standardization 
of motor parts and dimensions. In a single step one manu- 
facturer reduced the number of bearing sleeves required for 
its product one-half and in a final adjustment now requires 
but fourteen for thousands of motor ratings. All 
such developments make for volume production with favor- 
able effect upon the entire product even though the output 
of certain individual units contributes little to the output 
as a whole. 


sizes 


The rating of electrical machinery is one of the most 
important problems before the industry. Failure to adopt 
methods of rating which will insure the maximum possible 


output for a given investment results in an economic loss 
to all concerned. Temperature being for the most part 
the limiting factor in the performance of all electrical 


apparatus, standards have long been established, indicating 
the maximum temperature at which various types of in 
sulation may be safely operated, as determined by stand- 
ardized methods temperature measurement. These 
standards while primarily designed to be utilized for test 


of 


and guarantee purposes, have also been regularly employed 
to control the loading of apparatus in service to the dis- 
of existing temperature to 
securing greater output. 


regard conditions favorable 
Under pressure of utility engineers, previously existing 
standards have been modified to provide supplementary rat- 
ings for apparatus under “ser- 
vice conditions.” Recognition 
ot this principle, as already 
applied to purpose 
motors and transformers, per- 


general 


mits an increase in the rating 
of these specific classes of ap- 
paratus, ranging from fifteen 
per cent upward under prescribed temperature conditions. 
he inclusion of in all rating standards 
based upon limiting temperatures, should engage the at- 
tention of all standard-making interests, pending the time 
when rating standards based upon maximum temperatures 
may be properly substituted for prevailing methods, 

The establishment of voltage standards has of 
paramount importance to every branch of the electrical 
industry. Even the earlier indecisive efforts in this con- 
nection were important in their effect on lamp production 
and the development of appliances and much of the vast 
array of apparatus now in general use. Concentrated efforts 
on this general problem have finally resulted in an agree- 
ment upon a new basis for voltage standardization which 
recognizes for the first time in the history of the industry 
the various steps in voltage regulation from power-house 


“service ratings’ 


been 


to the customer which are necessarily encountered in actual 


pract ice. 


Standards may be nothing to enthuse 

over; yet there is considerable satisfac- 
tion in accomplishments that have aided 

manufacturers and consumers alike 


HESE standards constructed are primarily 

based upon delivered voltages and, therefore, include 
specifications for primary and secondary transmission and 
distribution voltages with the necessary tap connections re- 
quired under standard operating procedure. Under this pro- 
gram we may anticipate rapid concentration upon the use of 
not more than two lamp voltages under conditions which will 
react favorably upon the design and operation of a mul- 
titude of miscellaneous appliances and kindred apparatus. 


now 


as 
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ij) The establishment of voltage standards 

“. has been of paramount importance to the 

industry in its effect on lamp and appliance 
production 
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International standardization of voltages appears impos 
sible at the moment, largely due to long-standing differences 
in national practices which now preclude wholesale changes 
in construction and operating procedure to secure inter 
national agreement on this question. 


q” Selling prices of motors now reflect the 
". results of standardization work, since 
three one-horsepower motors cost less than 


one did in 1902 


YURTHER examples of electrical standards which have 
fi been developed to overcome obvious defects in equip- 
ment and system operation, incident to the prevailing large 
scale developments of the industry, would include many in 


dividual undertakings of this character. Cable insulations 


have undergone complete revision, insulators for high 
tension service have been redesigned, switch performance 


and design have been improved, and insulating oils tor 
transfofmers and switches have been reduced to a common 
which general a vast 
of prescribed limits 
Various organizations working in special fields have cre 


standard is approved for use in 


amount equipment within voltage 
ated standards which have assumed national importance. 
Prominent in this field is the Board of Fire Underwriters 
whose work in developing standards for wiring and wiring 
To those who are familiar 
will be evident that 
a list could be expanded indefinitely to cover actual ac 
complishments. 


equipment is well known to all. 


with efforts of this character it such 


Standardization to be effective naturally requires the 
closest cooperation between 
affected interests and in this 


utility interests 
be well satisfied with their par 
ticipation in this work. Fron 


respect may 


the very nature 
tion it has been 
evaluate the merits of almost 
every new piece of apparatus by actual trial on their re- 
spective While their contributions have 
large through personal effort, and absorption of the cost 
of development and experimental work in the cost of ap 
paratus, it has only been through actual use under service 
conditions that the merit of equipment has 
demonstrated. From this “cut and try” experience numer 
ous constructive suggestions have been advanced by utility 


of their posi 


necessary to 


systems. been 


] 
peet 


most 


engineers and it has been their continuing spirit of coopera 
tion and compromise that has led to the approval of those 
acceptable standards which are controlling factors in the 
advancement of the industry. So 


far attention has been 
directed to certain examples of affect 


standards which 
quality, performance, and finally the cost factors of prod 
ucts in their particular fields. 

There remains a vast array of miscellaneous standards 
which deal with processes, dimensions, materials, and con 
struction, or take the form of specifications, rules, regu- 
lations, and codes. Each has its appropriate application, 
but whether its existence is justified or not depends largely 
We 
may view many standards with unmixed satisfaction, know 
ing their 


upon the economic advantages derived from its use. 


effectiveness in application, while others less 
productive of good results may be appraised upon a less 
favorable basis. In the matter of safety codes designed 
to reduce life and property hazards, no one will dispute the 
desirability of such guidance, yet the inclusion of man 
datory provisions governing construction details may re- 
quire excessive investment far outweighing any possible 
advantage secured through their use. Failure to control 
the personal equation has been a fatal weakness in all 
safety code regulations. On the other hand regulations 


(Continued on page 70) 


2A Manufacturer's Suggestions for 
esigning ..)pring 


The following is the first article of a series in 
which a manufacturer points out just what infor- 
mation is most essential in the designing and buying 


of springs 
By L. D. GRANGER 


lVickwire Spencer Steel Company 


N any piece of apparatus the spring may appear a very 

insignificant part of the mechanism, and it may, seem 

that almost any kind of a wire bent or coiled would 

do the work, but it only requires a circuit breaker to stick 

or a failure of a lamp to light, to convince us how im- 

portant these little things are, and how useless the rest of 
the mechanism is without them. 

Springs hold down brushes on commutators, make circuit 

breakers operate at the proper point, enable us to measure 
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Figure 1 


This and the other illustrations on this page show four of the 
different types of compression springs now in general use 
That above has eight coils with plain ends, not ground 


correctly electrical loads, complete telephone circuits, and 
in many other ways make possible the commercial utiliza- 
tion of electricity for power, light, speech, and radio. 

It is evident, then, that a spring though insignificant is 
yet a very dignified object, and that the methods of first 
designing it, and second of avoiding some of the many 
pitfalls in the path, are worthy of study and attention in 
this series of articles. 


a 
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Figure 2 

Another type of coil spring designed with nine coils and plain 

ends that are squared but not ground. In such springs as these 
the direction of winding is not highly important 
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Let us first see just what a spring is from a mechanical 
point of view. In our studies of materials of construction 
as, for instance, in the design of a skyscraper, or a bridge, 
or an automobile, we estimate just what stress will be en- 
countered in a chord, how much compression or tension 
a beam must support, or how much torque a shaft must 
sustain. We apply formulas, obtain the proper area of 
section, multiply it by two, or perhaps three or four, so 
as to be safe, and feel that the resulting design will hold 


! 

' 

. 

‘ 

‘ 
‘ 


« Fa 

we 
Oo; ws 
au Ow 
- = ez 
2¢ z< 
a “a 
oe. 


Ys 


Figure 3 
Another type of compression spring. It has nine and one-half 


coils with its ends squared and ground. In all springs either 
inside or outside diameters are specified 


all the load liable to be put upon it without failure. It 
makes little difference—except from a cost standpoint. Per- 
haps if we do use a pound or a ton more material than is 
absolutely necessary, the bridge will not fall, and the build- 
ing will not sway too far in a gale. Here immobility and 
inflexibility, comparatively, are our end. 

With a spring, however, we want motion—not only mo- 
tion, but usually a pretty definite amount, and within rather 
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Figure 4 


This spring is similar to that in Figure 1, It has eight and 
one-half cotls with the ends ground, Grinding the ends provides 
square surfaces for the support of the spring 
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narrow limits for quantity. A beam or a girder must 
carry a definite load with a negligible deformation or move- 
ment. A spring must carry a definite load with a definite 
movement, and must do it again and again without weaken- 
ing or breaking. So it is no wonder that so much study 
and time have been expended upon finding out how to do it. 

In general, we have five types of springs: 

Extension 
Compression 
Torsion 

Flat 

Motor or Clock. 

We will take these up in order: 

Extension springs are usually close wound and may or 
may not have an “initial tension.” By this we mean that, 
by giving the wire a certain backlash when coiling, the 
coils are not only in contact, but that some considerable 
pull is required before they will even separate. The 
amount of pull that a spring so coiled requires before 
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Figure 5 


Above is one form of torsion spring in the design of whch it is 
necessary to specify for the manufacturer the number of coils, 
direction of winding, diameter, and length of arm 


the coils separate is called the initial tension. This feature 
is of great value when a comparatively high load is re- 
quired with a short travel, and space limitations are im- 
portant. A “limber” spring, with no initial tension, ex- 
tends uniformly with the first load, and the coils separate 
immediately. The extension curves for such springs would 
appear as shown in Figure 6. 

The two curves are parallel in the straight portion as 
both springs, if of the same design, will hold the same 
“scale’—or pounds per inch of travel—but one requires 
the initial load to separate the coils. Note also that the 
final safe load for each spring is the same, as this is de- 
termined by the allowable stress in the wire. If some of 


4 lattening of curve - 
indicates ‘‘set”’ 
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Space between coils 
Figure 6 


may take place 
This con- 
deviation above 


In extension springs there are times when “set” 


and the spring may not return to its original form. 
dition is clearly shown by the load curve 
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this is taken up before the coils open there is of course 
not so much available for further extension. 

It is a difficult thing to calculate initial stress, and 
probably no two springs have the same amount except by 
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Figure 7 
This chart shows clearly the tensile and elastic limits as cover- 


ing a range varying with the wire size. Approximate values 
for safe fibre stresses for different materials are shown 


accident. In general approximately 5 to 15 
the total load may be used as initial. 

In the case of extension springs there is no automatic 
limit to the amount of extension that a spring can be given, 
the design is not “safe” and at times through over ex- 
tension, “set’”” may take place, and the spring may not re- 
turn to its original condition. This condition is shown by 


per cent of 





Figure 8 


ent MAND 


This is still another type of 
torsion spring in which it is 
essential that the manufac- 
turer know the direction of 


winding, the number of : 1. 
coils, diameter of wire and en ee : 4 

diameter of spring ; - awe =< 
the deviation of the load curve from a straight line in 


Figure 6. 

In a compression spring, the movement is in the op- 
posite direction. The coils are open in the normal or free 
position, and when the load is applied, the coils come nearer 
together until finally, when the spring is “solid,” they touch. 
Thus the maximum movement is definite, and a properly 
designed spring should work any number of times up to 
full compression, if required, without failure through either 
setting or breakage. 

When the loads or movements required are not in a 
straight line, as with compression or extension springs, but 
are in a circular or radial direction, torsion springs may 
be required. The applications are so many and so difficult 
to describe that it is much easier to picture a few of them. 
The load specifications for extension and compression 
springs are usually so many pounds at such a height, or 
with so many inches movement. Torsion springs, however, 
are usually specified to carry a certain number of inch- 
pounds, or a definite load at a given radius from the 
center. They may be close coiled or open coiled, and are 
usually provided with special ends adapted to fit the 
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mechanism they operate. Three fundamental conditions 
are necessary to consider in their design: 

1. The spring should always be loaded in the direction 
which would wind it up. Therefore, it is necessary to 
specify right hand or left hand winding, or clockwise or 
counter clockwise, as is somettmes specified. 

2. As each revolution will add one wire diameter to the 
length of the spring as it is wound up, space must be left 
for this elongation. 

3. As the inside diameter decreases when the spring is 
wound up, care must be taken to prevent binding on a 
shaft or rod on which the spring may work. 

‘lat springs are of many and varied types. To this class 
belong the leaf springs of the automobile, and the vibrator 
if the spark coil. Fuse clips are really specially formed flat 
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springs, and the contacts in the shell of the electric light 
socket depend upon the springiness of the flat strips for 
their operation. Tempered steel, or hard rolled phosphor 
ronze, may be used as materials. 

Clock or motor springs are familiar to users of phono 
vraphs and recording meters, particularly. High-grade tem- 
pered flat steel forms the base for their manufacture, and 
upon the proper combination of width, thickness, and 
length depends the power of the spring and the length of 


time it will operate the mechanism. The hair springs in 
ligure 10 
mz. 7 — oe ai nell } }] ] 
fhese are the same ends as shown in Ficure 9, illustrating the 
nanner im which the loops ends are formed. In each cas 
the size of the opening or loop must he ified 
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meters are of this general type. although of a very highly 
specialized design. 
The materials generally available for spring manufac 


ture are as follows: 


Table I—Spring Materials 


Modulus 
Tensile Strength, Elastic Limit, Tension Torsion 
Materiai Lb. per Sq. In. Lb. per Sq. In. Million Pounds 
Sessemer steel 40,000 to 120,000 50,000 to 65,000 ) te Z to lf 
Hard drawn 
spring wire - - 180,000 to 220,000 95,000 to 115,000 29 t > to 10.5 
Oi] tempered wire 180,000 to 280,000 135,000 to 200,000 29 t > 9to 10.5 
Music wire .. . -290,000 to 400,000 150,000 to 220.000 29¢t 29.5 to 10.5 
Monel metal.. 90,000 to 120,000 40,000 to 60,000 291 2 & 
Phosphor bronze 90,000 to 120,000 40,000to 60,000 15 6 
Spring brass .. 70,000 to 90,900 35,000 to 45,000 10to12 4.5 


he tensile and elastic limits are shown as covering a 


range varying with the wire size. Approximate values for 


maximum Sate fiber stresses for various materials are shown 
in igure 7. 
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The elastic limit—that load which the wire can hold 
without permanent deformation—may be taken as 50 to 
55 per cent of all the grades of wire except oil tempered, 
in which case it runs about 75 per cent of the tensile. 
The elastic limit, of course, is the figure with which the 
spring manufacturer has to work. 

The higher grades of wire are used when proportionately 
heavy leacs are to be carried. The vaiue of phosphor 
bronze or brass wires are their resistance to corrosion 
which, in electrical equipment is otten of the highest im- 
portance, and justifies the extra expense involved. Steel 
wire springs may be plated with zinc for the less severe 
conditions. It is always dangerous, however, to plate or in 
any way to expose tempered wire to acids, as an inherent 
brittle condition is produced which may be evident by 
breakage even after a considerable period of time. 

Having, then, decided from ail our conditions the type 
of material desired, we start to determine the physica! 
characteristics of the application, 

The most important point in spring design is the stress 
at which it may be considered allowable for the spring to 
operate. This varies with the work which the spring 1s 
called upon to do. If the load is static—that is, if the 
spring is to maintain a more or less steady load, as in the 
case of a circuit breaker, and operate only occasionally, it 
is possible to use effectively nearly the fuil value of the 
safe fiber stress. If, however, the load is dynamic, and 
the spring operates continuously as in a gas engine valve 
spring, only a small portion—about 40 per cent—of ihe 
safe limit should be used as the working stress. It has 
been shown by many tests that a wire has an endurance 
limit and that if repeatedly operated at a stress above this 
limit. breakage through fatigue will occur. ‘This limit 
varies with different grades of material, but 40 per cent of 
the safe maximum limit may be taken roughly as safe for 
extreme conditions. Considerable judgment may be used 
as to the allowable stresses to be used for the “in be- 
tween” conditions. 

Having determined the allowable stress, it then is possible 


Table I1—Spring Formulae 
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|| S = Stress. G= Torsional modulus of elasticity. f = Deflection per coil. 
| W = Pounds per inch deflection. N = Number of active coils. 
| 





| D = mean diameter of spring. b <= Width of rectangular wire. 
t = Thickness of rectangular wire. d = Diameter of wire.P = Load carried 
Pelentiranncenin teeta cceeay les tans ttt ABR st EN 


In the table above is a complete set of formule for round, square 
and rectangular sections, which will provide methods for calcu- 
lating designs under almost any conditions 
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to make our first calculation for wire size. 
use a formula: 
(1) d=v¥8P D 


nS 


To do this we 


load to be carried 
allowable stress 
mean diameter of helix 


diameter of wire 


where P 
where S 
where D 
where d 

lo digress a little here, we wish to call to the designer’s 
attention one point which may save him and the spring 
manufacturer It is impossible to make a 
spring with a mean diameter of less than three times the 
diameter of the wire, and 


some trouble. 
four times is much easier as a 
coiling proposition. So, do not design all of the rest of 
the equipment first and leave only a limited space for the 
spring. We have seen cases in which this was done and the 
cost of the spring was greatly increased through difficulty 
in manufacture. Determine the approximate size of the 
spring early in the design, and allow as generous a space 
tor 1t as possible. 


Formula for Spring Deflection 


\VING determined the size of wire by Formula 1, 


our next interest is in the deflection or movement 
necessary to hold the specified load: 
SP EY 
(2) i 
G da 


in which t 
in which P 
in which D 


deflection per coil 
load to be carried 

mean diameter of coil 
in which G 


in Which d 


torsional modulus of elasticity 
diameter of wire 
\iter solving this formula by using the same values for 
Formula 1, and using the proper value 


for the torsional modulus of elasticity for the material, 


P, D, and d as in 


(the relative amount it will move for a given strain) we 
the 


have number of inches each coil of the spring will 





expand or contract under the desired load. By dividing 
Figure 11 
Here again are two distinctly different types of torsion sprin 
in which it can be seen how necessary it is that the manufa 
turer be supphed with the most detailed data 


the desired total this 
number of coils necessary, as: 
I 
; 
N number of 
I? total 


f deflection per coil 


movement by amount, we have the 


(3) N 
active coils 


deflection 


Then, by adding the number of inactive coils for squared 
and ground ends, or otherwise as described later, the design 
of the spring is complete. 

These formulae work equally well with extension as with 
compression lhe difference is 


springs, mainly in 


value should be kept comparatively low. 


the 
value of the allowable stress, as extension springs, as before 
stated, do not have an automatic limitation of stress and, 
in order to avoid trouble if over extension is possible, the 
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Table 2 gives a complete set of formulae for round, 
square and rectangular sections, and will provide methods 
for calculating designs under any conditions. The rec- 
tangular formulae are approximate, and cannot be checked 


Figure 12 
As is clearly evident in such 
designs as this, the manufacturer 
the direction of 
winding of both halves of the 
spring, the diameter of the wire, 
diameter of the spring, number 
of coils and the lengths of the 
When 
the 


spectfied 


must knot 


two 


extending arms. 


there is a Space between 
] 
j 


ous, this must also be 





in manufacture as closely as the round and square section 


Round wire is, of course, used wherever possible, on 


Square wire may be resorted to on 


account of economy. 
account of space limitation, as it will hold about 20 per cent 
more load than round wire of the 
tangular wire presents a very interesting set of 


relations between load and deflection may 


same diameter. Rec- 
conditions 
iS the be made 


to vary widely by changing the dimensions of the wire 


Wire Sizes Affect Properties 


¢ HERE is this to remember, however. A generaliza- 
tion of spring formulae shows that: 
) *“D 
2 GPF 
(4) \ 
— 


in which \ volume of metal (cu. in.) 
torsional modulus 

load to be carried 

total deflection 


working stress 


in which G 
in which P 
in which fF 
in Which S 
work (PF 

movement) the volume of metal in the spring re 


his means that for any given amount of 
load 
mains the same provided the stress does not change, the 
modulus being considered as constant. 

The value of this formula may be expressed in several 
ways: 
| 


First, haiving the allowable stress increases the weight 


of the spring four times. In commercial springs—for beds, 
automobiles, upholstery, and the like—this fact is 


portant 


quite im- 
from the purchasing agent’s point of view, and 
furnishes trouble for the and 


also wire spring manufac- 
turer, 

Second, if a phosphor bronze or other alloy is used with 
«a lower modulus and lower allowable stress, the 


the spring is increased proportionately to the volume and 


weight of 


specific gravity. 

lhird, once the spring is designed, and the proper cross 
section determined, an infinite number of combinations of 
width and thickness of rectangular wires could be worked 
out to load and total deflection 
within the range of possible manufacturing limitations. 

It is not possible unfortunately to draw every foot of 
wire the same size and the effect of this variation is 
mediately evident in a spring. Also, it is impossible to hold 
the spring diameter absolutely constant, and a certain varia- 
In general, then, the more 
closely loads and dimensions are specified, the more ex- 
individual in- 
spection and testing being necessary. A variation of 0.001- 
in. in the wire size as, for example, from 0.079 to 0.080, 


meet any combinations of 


im- 


tion is unavoidable in length. 


pensive the spring becomes by reason of 


will change the load 5 per cent, and a difference of 1/32-in. 


in a mean diameter of 1 1/2-in. will change the load over 
© per cent. 


(To be continued) 
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ata and Methods 


In the following, which is the first of a series of 
articles, the author gives considerable valuable 
information about forming rods and wires 


By J. K. OLSEN 


Chief Draftsman, Stewart-lVarner Speedometer Corp. 


PROPERLY planned raw-material estimate 
0AE shout be the result of a careful and complete 

survey of the product for which the material is 
required and should insure a sufficient amount of raw 
material being on hand to produce the required number of 
parts. 

There are a number of factors which may produce a 
shortage in some extreme cases, but regardless of this fact 
there should be a safe estimate provided. However, this 
estimate need not be excessive. An excessive estimate will 
of course result in an overstock of raw material being left 
on hand after producing the required number of parts and 
in this manner the cost of the part is increased pro- 
portionately. 

Summing up these facts, the ideal raw material estimate 
is one which is so accurately balanced that it will insure a 
sufficient amount of stock for the required number of 
parts with an absolute minimum of excess material at the 
end of the run. When this ideal condition exists, the cost 
figures for the product will never be out of proportion be- 
cause of poor planning and estimating. 


Estimating Rod Stock for Screw Machines 


T will be found that in order to approach the ideal con- 

dition in the estimate, good judgment will be necessary in 
determining the allowances for the different factors such 
as the variation in weights of raw material due to thickness 
variation and variation of composition. Also, each 
individual manufacturing concern will have many other 
conditions which will vary according to the nature of the 
product, equipment used and the method of handling the 
raw material. 

In estimating rod stock for screw machine purposes it 
is difficult to determine in advance the number of parts 
which must be scrapped before the machine is set accurately 
enough to turn out satisfactory work and several lengths of 
rod may be used before the machine set-up is approved. 

In bent rod parts we have a condition similar to that 
mentioned and several lengths of rod may be scrapped be- 
fore accurate parts are finally obtained. 

In all rods used for manufacturing purposes there is 
always a short end piece which must be classed as waste 
or scrap material. 

In stamped or punched parts there is usually a part of 
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the sheet or strip that is unusable and is therefore con- 
sidered waste or scrap. 

In addition to the foregoing examples there is a condi- 
tion present that sheets, strips and rod stock, etc., may be 
furnished either on the heavy side or the light side of the 
required weight by the supplier. 

It is impossible to know or to list all the various important 
factors that can enter into this subject and these few 
examples of the difficulties with which an estimator may 
have to contend with should be conclusive evidence that 
an estimate can never be too carefully made. 

In all estimating it is of the utmost importance that 
accurate data be used for weights of raw-material and an 
accurate check of most commercial tables will disclose the 
regrettable condition that the various sizes of stock and the 
weights listed for them will not figure out to the same 
constant. 

It will be found that in many of these tables the inac- 
curacy of the constant will vary as much as the difference 
between the material sizes and consequently the ordinary 
percentage for scrap may be exceeded by this variation 
alone. 

There are in general very few standards, that is, stand- 
ards in the true sense of the word for use in computing 
the estimating material weights. Therefore, it has been my 





Length of Stock | 
“Required for One Part 


Scrap —> *— Length of Part —> 


O 


Width of Cut-off Tool 








Cut off Tool 
Figure 1 
An illustration showing the amount of material that must be 
allowed for the cut-off tool in the production of such parts as 
require cutting off in screw machines. More complete informa- 
tion as to the various widths of cut-off tools for different kinds 
of materials is given in one of the accompanying tables 
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aim to include only such data and refigured tables that will 
prove to be accurate and serviceable for both estimating and 
engineering purposes. 

The tables and other data included in the text have been 
adopted from practical estimating and engineering service 
and will insure the least number of errors in the average 
result. 

The data and other information included herewith should 
aid materially in avoiding many of the common errors in 
planning and estimating. 

In the manufacture of parts which use rod or wire stock 
of the smaller sizes for raw material, it is common practice 
to shear or clip off this material in such lengths as may be 
required for each part. In this method of handling the raw 
material there is no waste from cut-off tools such as are 
used on the larger sizes of stock. 

The total length of raw material required for a given 
number of parts may be found by multiplying the exact 
length of stock required to make one part by the number of 
parts required, plus a safety percentage to insure the de- 
sired amount of parts being run. The average safety mar- 
gin in general use is 5 per cent of the required stock and 
may be specified in feet per 1000 pieces or pounds per 1000 
pieces, depending upon the size and commercial usage of 
the rod or wire stock. 

The shearing or clipping-off operation is sometimes em 
ployed in the production of parts in which the larger sizes 
of rods are used as raw material, due to the saving of stock 
affected by this method. 

This method is sometimes employed in cutting stock in 
a heated stage and in cases where high priced material such 
as magnet steel is used, the saving of stock will be found of 
considerable value. 

In the previous description we have covered the plain cut- 
off operations such as shearing and clipping off which are 
used to a great extent by some manufacturing concerns. 

In the large industries which operate vast numbers of 
automatic screw machines in the production of extensive 
quantities of interchangeable parts, it is found necessary 
to use a method employing cut-off tools. There are many 
factors which must be considered in determining the width 
of a cut-off tool, such as the kind of tool, cutting speed, 
hardness and kind of material, etc., and these have a great 
influence on the final selection of the tool providing the 
matter is to be handled in an intelligent and efficient man- 
ner. 


>.120« Center & > 
DEVELOPING 
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i Developed Length = 15, > 
Wt. per 1000 Pieces for Steel = 3.35 Lbs. 
RAW MATERIAL 


Figure 2 
Here is an example of the simplest kind of formed rod. How 
the developed length of stock material required to make the part 
is fully explained in the article. It will be noticed that three 
steps are required to determine the length of stock to allow for 
the piece, including waste 
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There are several tables in use which give the width of 
cut-off tool in relation to diameter and kind of stock to be 
cut. However, in cases of large quantities of parts, it is 
very good practice to check the factors determining the tool 
width and compare this result with the figure given in the 
table. As the table gives a figure sufficiently large to cover 
any manufacturing conditions, any decrease in tool width 
which may be found practical will of course result in a 
saving of stock. 

In Figure 1 it may readily be seen that the amount of 
material removed by the cut-off tool must be added to the 
length of the part in order to obtain the length of stock 
required for one part. 

The total amount of raw material required for a given 
number of parts may be found by multiplying the amount of 
stock required for one part (which, of course, includes the 
cut-off allowance) by the number of parts required and 
adding the customary 5 per cent of total material for a 
waste allowance. 


Various Widths of Cut-Off Tools 


N view of the number of factors that enter into the 

selection of cut-off tools, only a general lineup of widths 
can be given. However, the following table of widths has 
been in practical use and the sizes are of sufficient accuracy 
to be used in the estimating of raw material. 

This table is of merit in respect to the comparatively 
few tool sizes used and this will undoubtedly have a ten- 
dency to decrease the number and sizes of tools carried in 
stock. 


Width of Cut-off Tools 








Brass Rod 
Width of Cut-Off 
Diameter of Stock With Hole Solid 
EfGa th SiG We. ks i cd bse eeeteesies 1/16 1/16 
SEN EEE ei cswcnccdoteduaevees xs 5/64 3/32 
BS UG SUM: | oi cas deecdrdatiewcan 1/8 3/16 
Steel Rod 
Width of Cut-Off 
Diameter of Stock With Hole Solid 
eG IS, ee 1/16 1/16 
Re er kd acc uncccamatdadees 3/32 3/32 
Rear ee SNe cine ecu hve se uncueeees 1/8 3/16 


Since many types of formed rods and wires are cut off in screw 
machines before the forming operation, it is highly essential 
to know the width of the cut-off tool in order to allow for the 
waste material in estimating the amount of stock required for 
a specified number of parts. This information is set out in the 
table above, which gives the various widths of cut-off tools for 
hoth solid and hollow rods of different diameters and different 
materials 


The widths of cut-off tools shown in the accompanying 
table are to be used for figuring weights of rod stock. One 
width of cut-off for each piece is added. To the length of 
rod a 5 per cent allowance percentage for scrap should be 
added. 

For brass rods larger than 5/16-in. diameter with drilled 
hole or hollow at point of cut-off use cut-off tool listed in 
column designated “WITH HOLE.” 

For steel rods larger than l-in. diameter with drilled 
hole or hollow at point of cut-off use cut-off tool listed in 
column designated “WITH HOLE,” 

For solid rods use cut-off tool listed in column designated 
“SOLID.” 


For other material than steel or brass, use width of cut- 


off tool for metal with nearest characteristics. 
All dimensions given in inches. 
(To be continued ) 
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{ view of an indicator for a magneto type tachometer, 
with a maximum pointer movement of about 270 degrees. 
Photograph supplied by the Burcau of Standards, U. S 


Department of Commerce 


IS natural that manufacturers whose programs allow 

for expansion should be looking toward the airplane 

industry as a possible new outlet for their wares. It 
is believed that the maker of electrical instruments who 
would like to enter this field seriously must prepare to 
furnish the industry with some instruments that are not 
now available to the public. For this reason it is intended 
to point out in what ways some of the present electrical in- 
struments fail to meet aircraft requirements. 

here is no thought of telling the electrical instrument 
manufacturer how to design his product, but rather of citing 
the conditions under which his product will be expected 
to render satisfactory service. The requirements for in- 
struments for use in aircraft differ from those in the usual 
laboratory as regards a combination of sensitivity, vibra- 
tion and temperature characteristics, size, finish, and scale 
form, which will now be considered. 

Scnsitivity—The sensitivity required of these indicating 
electrical instruments of course varies with their use. The 
following examples are typical of the requirements to be 
met by instruments to be used with some devices. 

Che resistance thermometer in use at present by the 
Navy for flight test work functions satisfactorily with 
in instrument whose resistance is 35 ohms and which gives 

change in scale reading of one mm. for a change in 
current of 20 microamperes. Such an instrument, however, 
is not obtainable in a case of the standard size. 

One of the factors in making an electric tachometer of 
the commutator-condenser type suitable for service or com- 
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Without considering the military mar- 

ket for electrical instruments in aircraft 

the manufacturer still has three possible 
outlets for his products— 


1.—Transport Planes 
2.—Individually-owned Planes 


3.—Flight Test Work 


mercial use is the availability of a 300 degree instrument 
in a 2 3/4-inch case, with a resistance of 30 ohms and a 
sensitivity of one mm. deflection on the instrument scale 
for a current of 25 microamperes. 

Indicators for use with direct current earth inductor com- 
pass generators should have a resistance greater than 30 
ohms and a current sensitivity of one mm. of scale deflec- 
tion per 7.5 milliamperes. The high resistance is specified 
so that the resistance of the brushes at the commutator 
will be negligible. The instrument should have the zero at 
the center of the scale. 

A reliable alternating current earth inductor compass 
might be made available if a galvanometer with a separately 
excited field and a deflection sensitivity of 1 mm. per one 
one-hundredth of a microwatt were available. This refers 
to the power dissipated in the moving coil, which may be 
of any convenient resistance. 

Price—It does not appear to be immediately necessary 
that an instrument be built to sell for a given price. It must, 
of course, compare favorably in all respects, including price, 
with existing instruments intended to serve the same pur 
pose; but it need not be built to sell in the automobile in 
strument price class. The need of the industry is primarily 
for long lived reliable instruments and not cheap ones. 
The growing demand and re- 
sulting increase in production 
ELOW is a photographic 

reproduction of the in- 
strument board installed in 
Major Young’s Stearman 


should be sufficient to soon 
place any good instrument in 
a ready selling price class. 


plane (rear cockpit), with Vibration Performance — 
which he recently made a All instruments intended to 
tour of Europe. There is a give satisfactory performance 
total of fourteen instruments on the instrument panels of 
on this instrument board, heavier-than-air craft should 


constructed by the Pioneer 
Instrument Corpora- 
tion of Brooklyn, 


hee 


have their moving parts so 
5 
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Mr. Whitman’s intimate dis- 
cussion of the requirements | 
for electrical instruments in | 
aircraft will aid YOU in 
comprehending the conditions 
under which your product 
will be expected to render | 
Satisfactory service 


By V. E. WHITMAN 


Bureau of Standards* 


*Publication Approved the Director of the Bureau 


hartment Commerce 


light in weight and so balanced as to be unaffected by 
vibration. Very little quantitative information relative to 
the vibration of instrument panels is available. It seems 
safe to say, however, that in the planes now available and 
under construction, no device will be satisfactory which 
will not function indefinitely while being vibrated in any 
direction with an amplitude (i.e. one-half total maximum 
excursion) of 1/64 of an 
inch at a frequency of 40 
complete vibrations per sec- ELOW’ is a view of th 

mstrument board in- 
stalled in Major Y 
Stearman plane (front cock 
pit). 


magnetic compass, bank and 


ond. The device must be free 
from any mechanical 
ance effect for vibrations of 
a lower frequency than that 
just given. It seems quite 
improbable that these vibra- 
tion requirements will be ma- 


reson yang s 


This board contains a 
turn indicator, air speed in- 


dicator, 


altimeter 


climb indicator and 
This instrument 
terially lessened in the near 


board was constructed by the 
Pioneer Instrument Cor pora- 


tion of Brooklyn, N. Y. 


Lt et 
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An airspeed indicator, which shows the present 

of aircraft instruments. The dial is 2% 

Photograph supplied by the Bureau of Standards 
U. S. Department of Commerce 


trend im cas 
design imches in 


diameter. 


future. All instrument design tendencies should be to meet 


them as far as is physically possible, without the use of 
any special mountings such as springs or sponge rubber 
\s was intimated in the first sentence of this paragraph, 


the instruments which must be designed, within themselves, 


to withstand vibration, are those which must be mounte: 
on the control panels built as part of the planes. The 
practice of insulating radio equipment from mechanical 


disturbances will probably continue so that such strenuous 
requirements as listed above will not be asked of the 
struments which are normally placed on the panels of thes 
sets. 

Temperature Compensation—Instruments for use on 
craft should indicate correctly over a temperature range be 
Fahr. and 

Clearances must therefore be 
that temperature throughout this 
range will not cause mechanical binding or excessive pla) 


tween approximately plus 125 deg. minus 30 


Kahr. and materials 


deg. 
so chosen changes of 
in the moving parts. It is not possible to state unqualifiedly 
at this time that 
sistance and flux density in the air gap, should be inde 
Considering any complete circuit. 


the electrical characteristics, such as re 


pendent of temperature. 
this must be approximated, but the complete circuit must 

[ temperature characteristics of the 
indicating instrument can be specified. A circuit with an 
apparently unavoidable positive temperature coefficient must 
be provided with 
lt may be that different elements of a circuit must be s 
placed with respect to engines and outside air as to be at 
different Such a condition must be take1 
into account in considering temperature compensation. This 
condition. It is 
installations. The 


be known before the 


an indicator with a negative coefficient 


temperatures. 
means an imaginary now el 
countered in many tachometer 
electrical compensation must, of course, be undertaken with 
a full knowledge of such mechanical phenomena as the va 
This last 


mentioned effect is usually in such a direction as to make 


is by no 
electric 


riation of hair-spring stiffness with temperature, 


less electrical compensation necessary than would be re 
quired if no springs were present. 

Protective Coverings—-Instruments must be immune tron 
troubles arising from exposure to high humidity. In par 
ticular, all oxidizable surfaces must be protected. In gen 
(Continued on page 68) 
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4’ the left is shown an add- 
4 ing calculating machine, 
equipped with 1/30-hp. motor, 8 
feet of cord, and two switches. 
A motor driven addresser is illus- 
trated at the left, above, which 
calls for a '%4-hp. motor 


ROD S 


FULL automatic adding-cal- 
culating machine, equipped 
with a 1/30-hp., single-phase, 65 
to 220 volts A. C. or 6 to 250 volts 
D. C. motor is reproduced below. 
This machine, besides using a 
motor, requires 8 feet of cord and 
wo switches. One switch is an 
auxiliary toggle type device 


ELOW are shown several of 
the different models of the 
various types of alphabetical key 
punches, with typewriter connec- 
tions, electrically driven, employ- 
ing %-hp. motor, with 10 feet of 
attachment cord 


8 Dexcermree miro 






PLAIN sorter, with an 
<4 automatic feeder, electri- 
cally driven, using %-hp. motor, 
with 10 feet of attachment cord, 
is illustrated at the left. At the 
right ts shown a dual bank 
bookkeeping machine, with same 
motor, cord, and a switch 















F ey automatic addresser 
< for newspapers and pub- 
lications, equipped with two 
\4-hp. motors, is pictured at 
the left, and below ts an 
electrically driven calculat- 
ing machine, using 1/20-hp. 
motor, 13 feet of attachment 
cord and control switch 


N electric adding calculator is ve- 
produced at the left, with a 
1/30-hp., single-phase, 65 to 225 volts 


A. C. and 6 to 250 volts B. C. motor. 


The standard attachment cord is 8 feet, 
and there are two switches, one an 
auxiliary toggle type. An electric add- 
ing machine, shown below, uses a 1/9- 
hp. universal motor, 8 feet of cord 




















34 Electrical Manufacturing, August, 1929 








Od 


ae 





SRL EAS | MLE, 




































") Lectrical &qui pment 


N extensive and lucrative market for the manufacture of 

electrical equipment is to be found in those industries pro- 
ducing office business machines. Adding, calculating, mailing, 
addressing, duplicating machines, cash registers, and kindred de- 
vices of this kind require that motors, control switches and attach- 
ment cords be of the finest quality to assure long life under long 
periods of office usage. The desk electric calculating machine 
illustrated at the ex- 
treme left, below, calls 
for a 3% m. square 
over all 1/40-hp., 110- 
220 volt motor. With 
it there is 12 feet of 
cord and an automatic 
control switch 










ELOHW ts shown 

an electrically op 
erated receipt, — slip, 
and detail slip print 
ing cash register. Un- 
der it is a fare regts- 
ter, both using \% hp. 


SE KM 





OTORS of % 

hp. are used in 
the mailing machines at 
the right, center, and 
above, and 10 feet of 
attachment cord is sup- 
plied with each machine 





Electrical Manufacturing, August, 1920 


















N electrically driven mailing ma- 
* chine is pictured 
which is built a %-hp. motor. 
feet of attachment cord 1. 


VIEW of an electric 
o sorting machine, de- 
signed to conserve space, is 
shown at the left, while an 
electric accounting machine 
is pictured below. Both of 
these machines require mo- 
tor, switch, and attachment 
cord in their manufacture 


4 electric tabulating machine, 
é automatically controlled, is shown 
at the left, above. At the left, below, 
is a view of an electric hotel posting 


machine which uses a Y-hp., series- 


wound motor, approximately 6 feet 
of attachment cord, and a spectal con- 
trol switch Directly beneath this 


caption 1s illustrated a stamp affixing 
and envelope sealing machine which 
employs a \g-hp. vertical motor 































OST cAANAL YSIS 


@ e 
of HAcctric Heating 
The application of electric heat to a YY 
any given process 1S largely de- R OR 
termined by plant conditions. L 


These must be studied thoroughly 
and the effect of various heat 
sources on the product must be 
studied before the proper heat 


source 1s selected 


N considering the application of electric heating to any 
process the problems are: 


(1) In general, is the process an application for 
electric heat?; (2) What type of equipment should be 
used?; and (3) Cost analysis. 


Applications of Electric Heat 
N order to make the proper analysis of the applica- 
tion it is necessary that the power salesman have a 
very good general knowedge of these three points. 

What is not an application of electric heat for a given 
process in one plant may be an application for electric 
heat for the same process in another plant as the condition 
may vary a great deal. 

In order to analyze a particular process certain informa- 
tion is necessary. <A tabulation of the information not only 
serves as a basis for making the analysis but also serves 
as a guide in checking the process at any future date if 
the first analysis does not result in the application of elec- 
tric heat. 
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By R. M. CHERRY 


General Electric Company 


The following is given as a guide in obtaining data per- 
taining to a process that is being considered as an applica- 
tion for electric heat. 

1—Process (copper annealing, etc.). 

2—Maximum temperature. 

3—Material to be heated and sizes (drawings or sketches 
of parts desired). 

4—Ffficiency of loading (lb. per cu. ft., ete.). 

5—Complete heating cycle. 

6—Production (lb. per hour, per day, etc.). 

7—Working schedule (hours per day, days per week ) 

8—Voltage, phase and frequency of electric circuit or cir- 
cuits available. 

9—Size and type of furnace now used. 

10—Present method of heating and handling, including costs. 

11—Size and type of furnace desired. 

12—Electric rate that will be charged for power for the 
application. 

13—General information. 


The name given a certain process does not necessarily 
convey the complete heating cycle as there may be many 
different heating cycles for one process. Steel casting an- 
nealing is a very good example, where the heating cycle 
is not exactly the same for any two plants, for the cycle 
will vary with the type of casting, size of castings, anneal 
desired, etc. 


7, 20 kw., 220 volt, 
single phase, 60 cycle 
heat treating furnaces, in- 
stalled at the Ross Gear & 
Tool Co.'s plant in Lafay- 
ette, Ind., are shown in the 
Ulustration at the left. 


Electric heating devices can 
be started automatically and 
will continue to operate 
indefinitely until they ar 
automatically shut down. 
The saving in labor result- 
ing from this ts obvious. 
The ease of distributing 
electric heaters in furnaces 
and the absence of flames 
has given added impetus to 
the application of automatic 
furnaces. 
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Type of Equipment 


FTER a thorough study of the process, including the 
method of handling, the next problem that is pre- 
sented is approximately what type, 
furnace is required. 


size and rating of 
Selow is a list of the most common 
and the photographs included 


typical installations of these types of furnaces. 


types of furnaces show 


1—Batch Type 2—Continuous or Semi- 3—Counter Flow: 


(a)—Box Continuous Continuous 
(b)—Car Bottom (a)—Conveyor and Semi-Con- 
(c)—Elevator (b)—Roller Hearth tinuous 
(d)—Lift or Bell (c)—Pusher (a)—Conveyor 


(e)—Pit (d)—Rotary Hearth (b)— Pusher 


This list of the common types of furnaces is very gen- 
eral, for each type listed could be sub-divided many times. 
lor example, a conveyor furnace may be divided into as 
many types as there are types of conveyors, 

Often the nature of the process, the size and shape of the 
parts to be heated, the production or working schedule will 
immediately determine the type of furnace required. Many 
times a very thorough analysis of the condition will be re- 
quired to determine the proper type of furnace. In making 
such an analysis it is not necessary to go so far as to de 
termine the exact type in detail but mainly to determine 
whether a batch or continuous type should be used. 


Cost Analysis 


heat treatment is 

today unquestioned from every standpoint but that of 
cost. A superficial investigation of often un 
favorable to electric heat but a thorough study of the 
many factors entering into the heating cost of a product 
sometimes presents the opposite picture. 

The preparation of comparative heating costs is a diff- 
cult problem involving many factors that are often over- 
looked or disregarded. 
we consider on the one hand that the total cost of elec 
tricity for heat treating a product is usually less than 1 
per cent of its total cost, and on the other hand the quality 
of the product is widely influenced by the character of the 


HE desirability of electricity for 


costs iS 


This can be better appreciated when 


heat source. 
That the cost of electricity is only one of the many items 


oo roller hearth-tvpe 
furnace with removable 
electric heating units shown 


at the right is used for heat 
treating gears. Line or pro- 


duction installations reduce 
floor space for handling 
operations; reduce expense 


of handling facilities and 
reduce the quantity of ma 
terial im process 
more expeditious handling. 


through 


The first cost of electri 
heating devices is often 
higher than other types, but 
careful scrutiny of 
must be made to 


costs 


determine 


what this means. These 
costs should include all aux 
tliary devices, stacks, etc., 


and the cost of floor space 
for the complete equipment. 
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=” 


in heat treating costs will be gained by a brief considera- 
tion of the following items affecting the cost of the prod- 
uct: 

Cost of Heat 
Labor. 
Interest, Depreciation and Obsolescence. 
Maintenance—Continuity of Service 
Quality—Rejects Subsequent Operation 
Working Conditions. 

Advertising Features. 


Source. 


Cost of Heat Source 
Ratio of Fuel and Electric Costs for 
Conditions at Tull Load 


Ratio 50 Per Cent 


Average 


Cost per 


100,000 B.t.u. Ratio Combustion Efficiency 
Od at OG feel) «.cevadics $.044 1 l 
Gas at .80/1000 cu. it cen ae 3.3 3.3 
Electricity at .015/kw-hr... .44 10 5 


Assuming an average combustion efficiency for fuels of 
50 per cent (the conversion of electricity to heat is always 
100 per cent efficient), the ratio of cost of useful B.t.u. is 
shown in the above table. If we add 2 cents per gallon to 
the oil for burning costs, this ratio becomes 1 to 2 1/2 to 


? 


3.7. For the conditions assumed this probably represents 
true ratio of costs when operating continuously at full 
load. 

During idling periods the only loss from the electric 
furnace is that loss by conduction through the wal!s. These 
losses can be made very low by the use of suitable insula 
tion. 
in addition to the wall losses 
Table 1 based on actual test, 
giving standby losses of gas and electric furnaces, clearly 


The fuel fired furnace has, 
the combustion or flue losses. 


illustrates this advantage to the electric furnace. 


Table I—Standby Losses of Gas and Electric 
Furnaces 


Gas Furnaces Electric Furnaces 
Usable Dimensions 
of Heating Chambe 
Cu. ft. t Cost per Kw-hr. to | Cost per 
Hold at | Hr. at 80 Hold at |Hr. at 1% 
Width Lengtt Height 1600° F. per M cu.ft} 1600° F. |per Kw-! 
18 in 36 in 18 in 190 $.15 6 3.09 
24 1n 531 20 ir 60 $ 21 9 $ 135 
36 it 83 in 23 in 440 $ 355 16 $.24 
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The following examples taken from actual production 
records show how widely actual costs vary from calculated 
costs based on assumed combustion efficiencies such as those 
given previously. This deviation is largely due to this 
important factor of standby losses. 


Example No. 1 


Two car bottom furnaces, one electrically heated, and 
one heated by fuel oil, with 6 ft. by 17 ft. motor operated 
cars, are installed in the same building and used for heat 
treating turbine parts. The following is a record of pro- 
duction, electric current and oil consumption. The heat 


treatment consists of heating to 1500 deg. F., quenching 
and drawing back to 900 deg. Fahr. 

Type Cost 
of Furnace Production Energy Consumption per Cwt. 
OR ccecveae 209,507 Ib. 15,184 gal. at $.06 45 cents 
Electric .... 309,130 Ib. 114,700 kw-hr. at .0125 46 cents 


Example No. 2 


In a gear treating shop equipped with various box type 
oil and electric furnaces the following six months pro- 
duction record was obtained. 


Production 


1046 tons 
1056 tons 


Type of Furnace 
Oil 


Cost per Ton 
$6.79 (6c. per gal.) 
4.84 (1%c. per kw-hr.) 


Example No. 3 


A week’s record was obtained on two 8 in. lead harden- 
ing pots—one gas heated and one electrically heated, as 
follows: 


Type of Pot Production Energy Consumption Cost 
CORN ince wtp ee 1000 Ib. 14,180 cu. ft. at 80c $11.34 
PUCCIO ssickoa's 1000 Ib. 375 kw-hr. at 1%c 5.65 


The comparison of fuel and electric costs on the basis 
of relative full load efficiencies is also misleading in the 
case of many heating operations where thé parts heated 
must be protected from the flames and products of com- 
bustion in the fuel fired furnace and no similar protection 
is essential in the electric furnace. The annealing of sheet 
steel is a familiar example. In the fuel fired furnace the 
weight of annealing boxes is approximately equal to the 
weight of sheet steel. The following record of cost il- 
lustrates the advantage of the electric furnace: 

Type of Furnace 


Rh taeda st dant 3.68 gal. @ 6c. 22c. 
BRGCIE 5 .ccsbae ses 10.8 kw-hr. @ 1%4c 13t%c. 


In many cases more direct application of heat can be 
made electrically than with fuel, thus increasing the dif- 
ference in efficiencies. Impregnating tanks, which must be 
heated by some intervening medium such as circulating oil in 
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Energy Consumption per Cwt. Cost per Cwt. 
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a fuel-fired installation, can be heated by the direct appli- 
cation of electric heaters. 

Solder and babbitt pots and oil tempering baths can be 
heated electrically by immersion units while with fuel heat- 
ing the heat must be applied externally. 

While fuel costs are often lower than the electric these 
illustrations indicate the many possible variations from full 
load continuous operation with direct heat that tend to re- 
duce the cost ratio to one favorable to electricity. Some 
element of these variations is present in almost every heat- 
ing process and must be given careful consideration in a 
cost analysis. 


Quality, Rejects, Subsequent Operations 


Hi EATING often imparts entirely new physical prop- 
erties to a product. It is well known that these prop- 
erties are widely influenced by the nature of the heating 
operation. Essentials of proper heat treatment are uni- 
form temperature distribution, accurate temperature control, 
operation on a proper time cycle, proper and unvarying 
atmospheric conditions; and it is of first importance that 
all these conditions remain constant from day to day. 

It is evident that electric heat by the nature of its gen- 
eration, which is usually effected by the passage of current 
through a resistor, can best meet these requirements. The 
temperature of the heat source is relatively low, the heat 
distribution is unvarying, automatic control and quantity 
input are readily and accurately applied, and there are no 
contaminating influences in the furnace atmosphere. 

Variations in the character of the heat source, as pre- 
viously stated, affect the quality of the product and con- 
sequently its cost. Any cost analysis, therefore, that does 
not include a thorough study of the effects of the various 
heat sources on the quality of the product and properly 
credit the one yielding the highest quality, is incomplete. 

When comparing quality with cost differences of heating 
processes, it is of interest to know the relation of these 
cost differences to the over-all cost of the product. 

In the case of the distribution it will be 
found that the total heating covering anneal- 
ing of punchings, impregnating of coils and baking of 
tanks, are less than % of 1 per cent of the selling price. 

An analysis of the cost of electricity for heat treating 
and the total cost has been made for a large variety of 
steel products. The percentage of electric costs to total 
cost varied from % of 1 per cent for a high grade prod- 
uct to 2 per cent, for bulk heating of a low grade product. 

It is evident, therefore, that quality as it affects manu- 
facturing costs or salability may be an item of far greater 
importance than that of the cost between electricity and fuel. 


transformer 


costs 


HE illustration at 
the left shows a 
three-stage hydrogen 
brazing furnace 7% 
ft. in diameter by 3 
ft. high and requiring 
400 kw., 220 volts, 
three phase, for its 
operation 


Comfort and safety to 
the employees work- 


ing in plants using 
electric heat insures 
loyalty and _ coopera- 


tion and lower labor 
turnover. Actual sav- 
ings through the re- 
duction of elimination 
of liability insurance 
have been effected 











eAuxiliary Apparatus 


FAfighly /mportant in 

























*SLECTRIC furnaces contribute, 


large part, to the success attained in 
the economical manufa ( may 
high-grade products. Heat treating, for 
example, ts one of the most exacting 
processes in the manufacture f many 


machinery parts, as the life and service 
of many products depend largely on th 
quality of the heat treating operations 
With electric furnaces, results can be 
duplicated accurately. Electric heat pro- 
vides reliable and uniform temperatures 


. . se od 
and thus Simplifies fechnica processes 


LECTRICITY furnishes economical 

heat for such work as annealing and 
heat treating steel, annealing copper and 
brass, vitreous enameling, baking cores 
melting tin, lead, babbitt, and many othe? 
similar soft metals, and for heating im- 
pregnating tanks. Electric heat is eco 
nomical when considered both as a source 
of heat for mdustrial operations and as 
an effective medium for producing more 
uniform and higher quality products at a 


y I] c 


comparatively low over-al 


Byte typical electric heatin la 
tions are illustrated on this the 





following pages. The baking industry is 
adopting electric heat for the huge con- 


veyor type ovens for baking bread; 








T the top of this page ts an 80-kw., 220-volt, three-phase, pusher type, temper drax glass industry for annealing bottles, plate 
ing oven as it is used in an automobile manufacturing plant. Directly above is an glass and special ware; the newspaper 
automatic oven for dipping and baking small motor armatures. It has three separate industry for melting type metal for line 
compartments. The armatures are first preheated, next dipped and baked, then dipped casting machines and for stereotype cast- 
and baked a second time, after which they are returned to the front to be unloaded ing. In the automotive industry many 


One man is required to operate the oven vens are in daily use for baking enamel 


and for treating castings and metal parts 
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f [ the right workmen are hanging enameled parts on a 
a nveyor of a 575-kw., 220-volt, three-phase continuous 


enameling furnace in the plant of the Edison Electric Appli- 
mce Company In such heating installations as this the 
uwts pass through the furnace on a motor driven endless 


mveyor whose speed is so regulated that ample time ts 


lowed in the oven for thoroughly drying the enamel. As 
can be appreciated in such installations, accurate control is 
maintained over the time the parts are heated and the tem- 
erature at which the oven ts kept. Below is an electri 


annealing furnace of the “car type” as it ts used in the River 


i 


Works of the General Electric Company at Lynn, Mass. 





oe furnace shown in the illustration 
above is 17 ft. deep, 6 ft. 3 in. wide and 
2 ft. 5 in. high. It has a total connected load 
of 240 kw., three-phase, 220 volts, and experi 
ence shows that the cost of its operation is 
approximately the same as that of the oil 
furnace it replaced 


A BOVE may be seen a group of elevator furnaces and 
4 some of the annealed loads as they are employed by the 


General Electric Company for annealing sheet steel plates 


for large transformers. At the right 1s another form of 
mveyor oven, showing the entrance end and the dipping 
tank. It is 6 ft. wide and 70 ft. long, and is employed for 
fapanning a variety of miscellaneous parts. A horizontal 
tition separates it into an upper drying oven and a lowe? 


baking chambe) 
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IRECTLY below is a bright-annealing 
furnace for copper wire. In the draw- 7 
ing of copper wire from the rods and bars, 


the copper has a tendency to harden, and for fo 
this reason must be annealed frequently be- 40) 
tween the drawing operations. Then, as the ne 
copper will oxidise or scale readily at tem T 
peratures necessary for annealing, it is nec of 


essary to exclude all air from the annealing 
furnace, which accounts for the rather pe- 
culiar arrangement of furnaces of this kind 
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ELOW its an air-sealed continuous enameling 

as it is used for vitreous enameling cast 
sheet steel reflectors and 
naces are particularly we uited for vitreous enameling 
The atmosphere is clean; temperature distribution ts uni- 
form, the response or “ back” 1s qi from charge 

» charge, permitting a high output, and a product of 

exceptional uniformity. In such furnaces conveyors 
used extensively when the volume of material and 
tature of the work will permit of handling in this manne? 
In this particular installation the conveyor 


tinuous type, traveling on an overhead monorat 


_— 
RNA 


east) 


7 heating equipment shown above is used in the 
Baltimore plant of the General Electric Company 
for annealing small copper parts. It has a capacity of 
400 Ib. of parts per hour at 1200 deg. The total con- 
nected load in this case is 40 kw., 110 volts, three-phase. 
Below is a section of the heat-treating room in the plant 
of the Bantam Ball Bearing Company, South Bend, Ind. 


ELOW is another bright-annealing 

furnace for copper wire as it ts used 
in the Schenectady plant of the General 
Electric Company. This particular 
nace has a capacity of 6000 | 
and the connected ud in this case ts 
300 kw., 550 volts, t ee-phase. The cop- 
per wire annealed in such furnaces is 


bright and clean and of uniform softnes 


4! the left is an elect 
é th f I 


ts operation the variou 


y ee ! ole . 
fransmiussion line haraware, 


utdoor 
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- Motors and (ontrol 


in Brick Plants 


Possibly the most important factor in 
the development of the brick industry 
has been the application of electricity 
to the machines and processes used in 
the manufacture of brick. The grow- 
ing importance of this field makes it 
worth the consideration of every man- 
ufacturer whose equipment can be 
used in it 

























ee ee 
Photos by Courtesy of Electric Machinery Mfg. Co. and Westinghouse Elec. & Mfg. Co. ‘ 


- ORE electrical equipment can be operated satisfactorily in 
brick plants it must be designed to withstand the conditions 
imposed by this service. Because of the dust laden atmosphere, 
the motors must be protected by enclosing shields 
and the control equipment must be mounted where 
dust will not hinder its operation. Above ts 
shown a synchronous motor installed in a 
brick plant and also the control panel 

and other auxiliary apparatus NOTHER use of elecivielty tn 
this industry ts illustrated above, 
where a motor is shown driving the 
cooling air fans in the tunnel kilns 
of the Harbison-Walker  Refrac- 
tories Co.'s Templeton, Pa., plant. 
The uniform quality of bricks has 
been attained largely through the use 
of electricity as a source of power 


a 






yews inset shows a motor operating press for fire-clay 
brick; above is a motor driven speed reducer and chain 
drive on a conveyor, and at the right 1s a motor direct con- 
nected to fan, all in the Harbison-Walker Refractories plant 
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CTOLE 


in 


epairing 


Keen competition in the motor repair 
business today has brought about an 
ever changing condition in which it 
is highly essential that the customer 
receive quick and efficient service 
By CHARLES L. SMITH 


Treasurer, Smith & Burritt, Inc., 
as told to 


WILLIAM W. BAXTER 


93 


tor 


New Have a, CONnN.,, 


ness. 


Associate Editor, Electrical Manufacturing 


‘ ERVICE! Quick, dependable service, is the founda 
S tion upon which we have builded our business,” 
Charles L. Smith, treasurer of Smith & Burritt, Inc., 
at 51 Crown Street, New Haven, Conn., when asked to what 
he attributed the success of his organization. 
“In this business, if you can’t take care of your cus- 


tomers when they need you most, 
then you'll not stay long in the busi- 
ness. Of course, good workmanship 
and fair prices are also to be con- 
sidered. without _ these, 
doesn’t mean much to users of elec- 
trical equipment. 

“Maybe I should have said ser- 
vice, good workmanship and low cost 
comprised the foundation upon 
which this organization is built. 

“Competition is keen today. If 
we are not on our toes every minute, 
we stand to lose, maybe some work, 
and possibly one of our regular cus- 
tomer’s business. It pays to be on 
the alert, and we always try to be. 
There is no job too small nor too 
large for us. We will tackle any- 
thing electrical. 

“Now we are swamped with fans. 
It seems that during this last spell 
of hot weather every fan in New 
Haven got out of order. Look at 


Service, 
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said time to catch up. 


paratus. We are. 





"WHE motor repair shop proper of Smith 
& Burritt, Inc., occupies all of a two-story 

building in the rear of their storeroom, which 

ts shown above. While the sale of appliances 

and electrical apparatus is only incidental to 

the motor repair work, this organization has 
a pretentious office and sales room 


manship, Charles L. 
of Smith & Burritt, Inc., 


1, Conn., takes an acttve part in the bust- 
, 


Have 


our small motor department! 


is LM portant 





Te insure that his customers receive a full 
measure 1 the best in worl 


OF service ana @St m UU 


Smith (above), treasure 
51 Crown Sireet, New 


He is shown at the test board exam- 


ining a motor 


Chose men are working over- 


“Over there in that corner is our radio department. Inci- 
dentally, and possibly you already know, few motor repait 
shops are fitted, or even qualified to recondition radio ap- 
We don't specializé in radio, however. 


Our work is that of taking care of 
motors, control apparatus and other 
electrical equipment. 
‘We Repair Everything Electrical,’ 


Our slogan is, 


and we are prepared to do just what 
that slogan says. 

“Here, for example are 
vacuum cleaners, there are 
irons, over here are some toasters. 
We get everything in here and we 
have the men and facilities to take 
care of it. 

“However, 


some 


some 


small stuff, such 
radio and the like, 
incidental to our industrial 
That is our specialty. Most 
of our work comes from the indus- 
tries in and around New Haven, but, 
as we advertise, ‘We Repair Every- 
thing Electrical,’ we don’t turn anv- 
thing down.” 

“Mr. Burritt (H. E. Burritt, Sec- 
retary of Smith & Burritt, Inc.), and 


| have this business for 
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this 
as fans, cleaners, 
is only 
work. 


been in 
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years. We realize that motors, control apparatus and other 
things electrical do fail, or at least, occasionally get out of 
order. Otherwise, we would not be here. And, so long as 
we are here, we are going to do all we can to live up to 
our slogan. Not only that, we are going to give the best 





This is but a small section of the machine department in the 

motor repair shop of Smith & Burritt, Inc., at 51 Crown Street, 

New Haven, Conn. In the view may be seen a testing machine, 

lathes and some of the smaller apparatus and equipment needed 
for electrical repairs 


we have at what we consider a fair price, as long as we 
remain in this business. 

“Ours is not what you would call a big organization. We 
only have five men here in the shop besides myself, but 
they are all skilled mechanics. 

“Do we do any contracting, such as house or industrial 
wiring, as many other motor repair shops do? 

“None whatsoever. 

“We have set ourselves up in the electrical repair busi- 
ness. We profess to be able to repair or recondition any 
thing electrical, and that is as far as we go. All the wiring 
we do is that of connecting or disconnecting a motor, or 
something of the sort, when we are called upon to make 
repairs. 

“Contracting, that is, installing house or industrial wiring 
is a business in itself and we leave that up to the con 
tractors. 

“We have enough to do right here in our shop without 
cutting in on those fellows. Live and let live is the way 
we look at that side of the business. If we did both repair 
work and contracting no doubt we would 
be cutting in on some other fellow’s busi- 
ness. On the other hand, contractors here 
in New Haven know that that is our policy 
and as a result they throw considerable re 
pair work our way. 

“Of course, we know that it is a general 
practice, all over the country, for motor 
repair shops to do wiring, but we have 
never gone into it, and what is more, we 
don't propose to. 

“Some motor repair shops, in addition to 
doing contract work, are also dealers in 
electrical equipment and appliances. We 
do a little of that. You possibly noticed 
that we have a nice show room and office 
in our other building at the front where 
there is ample opportunity to display and 
sell appliances and the like, but what little 
of that we do is only incidental to our re 
pair business. 

“Emergency or rush calls in the busi 
ness? 

“Plenty. I just returned from one. It 
will serve to show what I meant when I 





As is the case in every well-appointed motor repair shop, Smith & Burritt, Inc 

have all the necessary facilities for reconditioning practically any kind of elec- 

trical apparatus. Above is a section of the shop that is devoted to the winding 
of coils, the dipping of armatures and the baking of enameled parts 
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said ‘Service’ was the foundation of our repair business. 

“One of our customers phoned to say that he was having 
trouble with an elevator motor. I left immediately and in 
spected the motor. Off hand, I could not tell exactly what 
the trouble was, except that there was a short in the mo 
tor. I called the service department of the makers of 
the elevator and their men will deliver that motor to us 
late today. Upon returning to the shop | checked up 
to see that we had everything on hand to completely re- 
build that motor, if necessary. My men will tear it down 
tonight, and tomorrow it will be back in operation. 

“That is what I mean by ‘service. We know that the 
owner of that motor is going to suffer considerable incon- 
venience, as long as the motor is out of operation, and 
it is our aim to get it back into service again as quickly 
as possible. 

“Such things happen with us almost daily, and we be- 
lieve that it is just such prompt, efficient response as this 
that has built up our organization.” 


Repair Shop Facilities 


N the way of explanation it might be added that Smith 
7 & Burritt, Inc., occupy all of one building and part of 
another in New Haven. The office and display room fronts 
on Crown Street, and is on the ground floor of a two-story 
office and commercial store building. Here are on display 
such electrical equipment and appliances as are offered 
for sale and at the rear of the display room are the offices, 
where all records of the business are kept. 

The repair shop proper occupies both floors of a two- 
story disconnected brick building, in the rear of the office. 
Storage space for electrical equipment and a garage for 
trucks takes up the ground floor of the shop. All repair 
work is performed on the second floor. This is arranged 
much in the manner of conventional motor repair shops. 

There is the usual test apparatus, but in this case, and 
in addition to the common type of panelboard and connected 
apparatus, Smith & Burritt have a standard make of test- 
ing machine for small motors. Beside this is a small ma- 
chine for cutting carbons. In another section of the shop 
is the usual motor repair shop machine tool equipment ; con- 
sisting of lathes, drills, floor grinding stands and the like. 

Of course, there is a coil winding machine, an im- 
pregnating tank and a bake oven. This is electrically heated, 
but not thermostatically controlled. Heat regulation in 
this oven is obtained by means of an ingenious arrange 
nent of heating elements. These are so installed and con 
nected that a very uniform temperature can be main- 
tained at all times, simply by cutting one or more 
of the elements in or out, as the work requires. 
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Then, to facilitate in the handling of the heavier jobs 
there are chain hoists, while portable racks and stands are 
available for the larger armatures and stators. Compressed 
air is available at all benches and machines. 

As was stated, by Mr. Smith, his organization does not 
specialize in radio work, yet one corner of the shop is 
fully fitted with the necessary facilities for testing and re 
pairing this kind of electrical apparatus. 

Insofar as records of charges for labor and materials are 
concerned, Smith & Burritt use a very simple, yet what 
appears to be very efficient method. It consists of but one 
form, in reality a card, known as the “job ticket,” A 
production of it is shown with the accompanying illustra- 
tions. 


re- 


of 


for 


Each these “tickets” bears a shop order number, a 
the date and additional lines for 
the customer’s name, address and order number, if he uses 


any. 


space below these 


Office Records 


6PYELOW these is a space for describing the job, the serial 
number of the motor and the date 
work is promised. 


upon which the 
Notice here that “Service” enters even into the planning 

of the “job ticket,” inasmuch as all 

delivery on specified dates. 


work iS promised for 


Another section of the card is arranged so that shop 
mechanics may list all materials used, what work was done, 
and the amount of time necessary to do it. 

At the bottom of the “ticket” is a detachable stub, bear- 
ing the job number, the customer's name and address and the 
total amount of the charges for the work. This stub serves 
as a permanent office record, although the upper portion of 
the card is retained and can be referred to if necessary. 

Once the job is completed these cards go from the sho] 
into the office where a bookkeeper enters such items as are 
necessary upon the books of the company. So, as is clearly 
evident, Smith & Burritt practice “Service” within their 
own organization by eliminating many unnecessary forms 
and records, thereby leaving their employees more avail 
able to render better service to their customers. 

In a way Smith & Burritt, Inc., is an old organization 
It began years ago as the New Haven Electric Company. 
This company was subsequently taken over by Thomas M. 


Morris, who continued its operation until about 1925, when 









the organization of 
Smith & Burritt, Inc., 
was formed, with Eh 


jah Williams as presi- 


Hn. £ 


Burritt, secretary 


treasurer and 


In addition to considerable smaller work, Smith & Burritt, Inc., 
to handle larger motors and electrical apparatus. This 


work 


a section of the shop separate from that in which fractional motors are repaired 
In this section are portable benches and racks and adequate facilities for handling 


heat y wor k 


dent, Charles L. Smith, 


is 


is 
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To simplify its cost accounting re ds, Si Burritt. ] 
uses but one record Jorn ut the repat shop prope I his is s TZ 
thove. It is a small card that ts attached ever »b as 
ecetved, and as the ws rk f dresses, iten s i th yr and ” 
ials are entered upon after which these tt s are cof 
the 7 f the yipar th, th 
Practically all of the work coming into the repair sl 
of Smith & Burritt, Inc., is handled about in the sa 
manner as that in other repair shops, similarly arranges 


fact that the shop is divided int 


However, in view of the 
several different departments there is some little differenc« 
\ll of the heavy 
in that section of the shop where heavy motors are repaired 
hese and tested the 
manner, while the smaller motors, appliances and othe 
devices of a like nature pass directly into the 
horsepower motor repair department. These 


In this respect it should be 


in the general procedure. work remains 


are examined for defects in usua 


fractional 
too are ll 
ot 


spected and tested. interest 


to know that every piece of electrical apparatus entering 
the repair shop of Smith & Burritt, Inc. 
receives the most careful examination and 
all defects so noted are entered upon the 
work slip or “job ticket.” 
Once repairs have been complet 


should they have been made to the coils o1 
| 


windings, pulleys, shafts, bearings, frames 
and bases are carefully inspected for de 
fects such as cracks. If no such defects 
are found the motors are painted and ar 


1 
then ready to be returned to their owners 


To further enable the organization to 
live up to its feature of rendering a full 
measure of service Smith & Burritt, Inc 


carry in stock at all times large amounts ot 
wire, insulating materials and such bearings 
With these there 

also a large stock of pulleys of 
and of other materials 
that ordinarily enter into the repair of elec 
trical and 


ro as are commonly used 
pully equip pe a : 1] 
carried on aw all S1Zes 
a vast assortment 


apparatus appliances. 
































hecking ana Lesting 
Motor Applications 


No. 2 of a Series on Electrical Testing Instruments and Methods* 


A discussion of those factors that enter into the se- 
lection of the proper type of motor for use with 
machine tool drives 


By D. H. BRAYMER 


Consultin 


g Engineering Editor 


ELECTRICAL MANUFACTURING 


¢ HE polyphase, squirrel-cage, induction motor at the 

present time is more widely used in all its speeds 

and ratings than any other type. This is due to its 
simple construction and its reliability in operation. In 
spite of this fact there are many misapplications of this 
motor due to lack of knowledge of its inherent charac- 
teristics or too much guesswork in the selection of the 
motor rating and speed, combined with insufficient informa 
tion on the starting or running requirements of the driven 
machine as regards torque and speed over the range of its 
possible service. Many operating troubles can be avoided 
by a little study of the motor and the machine characteris- 
tics when the motor drive is being designed. If the motor 
manufacturer is depended upon to do this for the machine 
builder as far as the motor is concerned, then full data 
covering the range of the machine’s operation should be 
furnished rather than information on a particular case. 
Although there is available what is known as a general 
purpose motor intended for a wide range of service, there 
are cases where this motor is unsuited and some other 
design would be a better selection. For these reasons, a 
brief review of the performance of the squirrel-cage in- 
duction motor will be given in what follows from the 
standpoint of selecting motors to give a maximum of ser- 
vice with a minimum of trouble. 

Squirrel-Cage Motor Operating Characteristics—This 
type of induction motor consists essentially of a group of 
stator or stationary coils in which a revolving field is 
produced and a rotating member consisting of bars pass- 
ing through slots in the surface of the rotor with their ends 
joined by welding or otherwise so as to make a good con- 
nection to short-circuiting rings. This rotor may be con- 
sidered as a winding made up of closed circuits. 

When alternating current is applied to the stator wind 


*This is the second of a series of articles having to do with the checking 
and testing of motor applications. The first of the series was erroneously 
listed in the July issue of ELECTRICAL MANUFACTURING as article No. 7 
of a series relating to the testing of motor drives with electrical instru- 
ments. 
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ing, a revolving field is set up and its magnetic lines of 
force cut across the rotor bars. This action generates a 
voltage which causes a current to flow in the rotor con- 
ductors, producing a tendency for the rotor to revolve. If 
the rotor were not connected to a load and could operate 
without friction in bearings or windage, then the speed of 
the rotor would be the same as the speed of the rotating 
field in the stator. Under such conditions, however, there 




















Amps. and % Full Load Torque 











' 400 


R. P. M. 


Figure 8 
These curves show the relation between torque, current and speed 
for a 25-hp., three-phase, 60-cycle, 440-volt squirrel cage induc- 
tion motor, other characteristics of which are more fully ex- 
plained in the accompanying article 
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would be no current flowing in the rotor bars and no 
torque. When a load is connected to the rotor shaft the 
rotor speed drops slightly below the speed of the rotating 
field resulting in the cutting of more lines of force and 
generating more voltage with more current flowing through 
the closed rotor bar circuits to produce the torque required 
to keep the rotor revolving under its load. 

The speed of the revolving field in the stator is known 
as the synchronous speed of the motor and the difference 
between this speed and the rated full load speed of the 
motor is known as its slip, usually expressed as a percent- 
age of synchronous speed. 
ferent makes and speeds will have a slip from 3% to 5 
per cent at full load. At no load the speed will be close to 
synchronous speed. 

Since it is the voltage generated in the rotor that forces 
the current through the rotor circuits, the of this 
current and consequently the rotor torque depends upon 
the resistance and reactance of the rotor winding. With 
out going further into the theory of torque producing flux, 
and the design of stator windings, it may be said that 
every induction motor has a maximum torque value at 
which it will pull out or stall. A motor with a 
sistance rotor will hold up its speed closely to full load 
value until the pull-out point is reached, while a motor 
with a high resistance rotor will slow down decidedly with 
a heavy overload and pull out at a relatively slow speed 


Squirrel-cage motors of dif 


value 
low Fe 


The maximum horsepower of an induction motor is 
obtainable at a speed greater than that existing at 
IGH-SPEED motors have a somewhat higher maxi 


its maximum torque 
H mum torque than slow-speed motors with the usual 


pull-out torque valves ranging from two to three and one 
half times full load rating. Both the maximum or pull-out 
torque and the starting torque of squirrel-cage induction 
motors are proportional to the square of the line voltage 
This means that if the line voltage should drop 10 per cent, 
the maximum torque is reduced to 81 per cent of what it 
could develop at normal voltage and corresponding speed 
It is important also to remember that the maximum horse 
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Figure 9 
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wr does not affect its maximum 
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These curves indicated that the resistance of rotor winding 


of a squirrel cage induction moti 
the speed at 
is obtained 


torque, but does affect maximum torque 
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power of the induction motor is obtainable at a speed greater 
than that existing at its maximum torque. In the case of 
hard starting loads or machines subject to considerable 
overload for short periods, and in outlying districts where 
voltage regulation is poor, it is important to know that 
the motor used will start and carry its load without difh- 
culty and that suitable control devices are used to help it 
do so. 


It is also well to note that a 10 per cent increase 


in voltage increases the maximum and starting torque 21 
per cent but also increases the magnetizing current and 
lowers the power factor \ similar change is brought 


since the 
maximum and starting torques vary inversely as the 


about by variations in the operating frequency 


square 
of the frequency. Also a high or low voltage may affect 
the efficiency and the heating of the motor depending upot 


the proportions of stator copper loss and the 


ror 
1ToO 


normal machine and the degree of saturati 


on 


In the selection of motors for machine tool drives 
there are five essential motor characteristics to be 
considered 


N connection with what has been said concerning maxi- 

mum or pull-out torque and starting torque, it should be 
pointed out that the maximum torque a squirrel-cage motor 
can exert is independent of the rotor resistance but de- 
pends on the reactance of the rotor and stator windings 
and the of the stator. However, the 
speed at which the squirrel-cage motor develops its maxi- 
mum torque does depend upon the rotor resistance as 
shown in Figure 9. The higher the rotor resistance, the 
lower will be the speed at which this motor wil 
maximum torque. 


ohmic resistance 


] develop its 


Standard slow-speed squirrel-cage motors in starting will 
develop up to about 125 cent full-load 
high-speed up to 250 per 


per 
about 


torque and 


motors full-load 


cent 


torque when full line voltage is applied to the stator. The 
Starting currents under these conditions may be from 3 
to 6 times normal running current at full load. The fol- 


lowing table is furnished by one manufacturer for starting 
its standard general purpose motors on full-line voltage: 








| Approx Starting 
Current in | 
é Minimum Per Cent. Full | 
' Synchronous Starting Load Equalto | 
Poles Speed Torque 75 Per Cent. Locked} 
r.p.m. Per Cent. Rotor Current 
| 2 3600 150 473 | 
4 1800 150 435 
6 1200 135 405 
8 900 125 360 
10 720 120 330 
12 600 115 308 
14 514 110 292 


When selecting motors for machine drives the following 
information is required: 

1—Voltage, frequency and number of phases of the 
service. 


line 


2—Maximum load to be started by the motor under most 
unfavorable conditions, maximum load to be carried con 
tinuously and how this load varies. 

3—Starting torque necessary for the motor compart 
with full-load torque. 

4—Whether full-load speed can be appreciably less than 
at no load, and how much. 

5—Whether speed adjustment is required or advisable on 
the part of the operator, and if so, how much. 

The this article continue this dis- 
cussion of induction motor operation and deal particularly 


next section of will 
with starting requirements for different conditions as taken 


up in this article. 

























ecifications are |mportant 


I) 


urchasing ‘ 


ar seeer aay 


aterials 


It is practically impossible today to buy any kind 
of materials without specifications and these should 
be very carefully planned and drawn 


¢ HERE are a few purchasing agents 

to whom the mention of a purchase 

specification is an invitation for an 
irgument. They consider a_ specification 
to be a ready-made excuse for increase in 
price by suppliers; that 
specifications hamper competition and art 


I contend 
enerally a 


they 


nuisance to the buyer. Sucl 
lack of ex 


written 


opinions can be due only to 
with properly 
The large 


specihcations in 


perience specihca- 
the 


shows 


tions increase in use of 


that 
more and more buyers are coming to real 


re the 


recent years 


necessity of 


the 


accurate and complet 


descriptions of materials they pur 


It is impossible to enter an order for the 


irchase of any material without writing 

i specification, though it be no more than 

such a cast 
not 

' 


sarily mutually understood as meaning. the 


trade term. Il 


common 
the specification 1s nece 

ing by the contracting parties, and 
to trouble when the 
expected. A con 
details is an 


buyer does 


quality he 





L1¢ { f every ct ntrac 
Forms of Purchase 


urchase of materials without 
a formal detailed specihcation must 
i These 


1 
} 


ike one OT Tour courses. are: (a 


eal 


some 


term, su 
(b) U se 


anutacturer’s brand name (c) 


1 aS 
steel.” 


Re quest 


ot Tormer order (d) Ee 


terial from the suppliers’ stock 
possibl exception of the last 
specifying are 


oOds ¢ 
i 


le specincations are imcon 


hardness, 1n variations 


ciameter, et Use ot a brand name defi 


ompetition, and you 


irantee trom the 


the material 


supplier that he is 
going to change without 
Duplicating a 
seems safe, but there 1s a case o1 


such a method was use 
and led t 
laboratory 
shipments during 
that a gradual 


had been taking place so that the 


two years 
comparing 
tests made on incoming 
time it was discovered 
last receipts differed widely from the first 
\s there was no specification for compari 
son, these changes passed unnoticed in the 
laboratory until trouble Selec 
method, but 


and expensive 


developed. 
from stock sate 


certainly is 
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house 


\ formal specification removes all thes« 
objections when properly prepared. The 
word “properly” must be accented in this 


statement for there are many specifications 


that fail in this regard. Some are so nt 
complete that they do no real good as a 
part of the contract; others carry so man 
n-essential requirements that they  pr« 
ent the use of the supplier's standard 
product and cause a decided increase in 
price It is this type particularly which 
has made many buyers suspicious of pur- 
chasing specifications and has hampered 
their introduction in places where the 
uuld be made to serve a useful purpose. 

There are a large number of properly 


prepared specifications in use, and many 
purchasing agents have come to realize 
their valu \ll these specifications have 
several if not all of the following char 


teristics in common 


1) They are written with a choice ot 


rds and style which leaves no doubt as 


») They state in a general way the ap 
plication of the material covered 
) The essential properties desired are 
en, and only the essential properties 
( Many give the test methods to be 
ed for checking these properties 
e) Packing, marking and shipping 11 
tructions are outline 


Terms in Specifications 


1 1 


\ little thought will show why these 
ive elements are found in all good speci 
fications. It will be agreed that all parts 

contract must be so worded that 
everyone reading it will get the same 
eani Technical or semi-technical 


rms that may have different significance 
l 


to persons skillec 


be avoided 


in different trades should 


\ll the applications of widely 


terials 


used 
when this 
the sup- 
as it supplies him with information 
enable him to 
brought out. a good speci- 
something must be left to the judg- 
ment of the supplier. 


ma 
cannot be indicated, but 
‘an be given it is of benefit to 


plier, 


points not defi 
Even in 


decide 
nitely 


hcatior 


[t is to the item of essential properties 
that the most thought must 
is SO easy to imagine many 


be given. It 


unusual and 
improbable conditions arising in the use of 


the material being described that unneces- 


sary provisions will be added, making the 
supplier reluctant to bid because he 1s not 
sure of all the items specified. If he does 
take a chance, he will be likely to raise 


the price because of his uncertainty. It 


should not be necessary in a_ specification 
for brass bar stock, for example, to give 
reductions between anneals 
provided the ductility and strength of the 
finished bar deter 


mined by 


the percentage 


are given and can be 


easy tests. 

The method used in testing is frequently 
important. The strength of cotton cloth 
varies considerably moisture content, 
and different 
will different 


speed in a 


with 
methods of taking 
results. A 


testing 


samples 
change of 
machine will 
the indicated strength of a strip of 
Such instances are so numerous that 


give 
tensile 
vary 
zinc. 
test methods should always be indicated it 


not described in detail. 


Workable Specifications 


In addition to these five characteristics 
of a properly drawn specification, certain 
other considerations are important. Wher 
ever possible provisions excluding the sup 
pliers standard product should be avoided 
Buyers should keep the engineers specify 
ing informed of standard sizes 
that standards 
This applies to physical dimen 
sions, and particularly to tolerances on these 
\lso, the number of sizes 
for should be controlled. The 
buyer should consider it a duty to protest 


a situation that requires him to obtain a 


materials 


and should see these are 


followed. 


dimensions 
being calle a 


large number of small lots of material, 
when proper consideration on the part of 
the designers could have combined several 


relatively large 


with 
each lot. 
It is not always possible to write a work 


SIZes quantities for 


able specification to cover all the necessar\ 
properties of a material completely. Cer 
tain properties of materials are not readily 
disclosed by test and some require such 
extensive tests that it is not practical t 
make them. That which 
makes the difference between a good and 
a poor lubricant; the life of a paint or 
varnish; the insulatin® 
oil to form deposits under conditions of 
service, cannot in the present state of our 
knowledge be determined except by very 
delicate long-time tests, which could not 
be used as acceptance tests to check in 
coming shipments because of the time re- 
quired. 


property of oils 


tendency of an 


(Continued on 82) 
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ravoum IS Undamentals 


In this the third installment of the series on spray 
painting methods the discussion of various types of 
equipment 1s continued 


¢ HE preceding installment ended in the last issue with 
a description of mechanical agitators for use in spray 
ing materials of heavy body or with delicate tints 

rhis section starts with a discussion of various types of ait 

compressors and complete units and also contains som 

information on spray painting booths. 

The Air Compressor—There are air compressors of many 


types and designs. All are doubtless patterned after proved 


engineering principles, some more efficient than others. 
Some compressors heat up more than others. No alarm 
should be occasioned by the fact that the heat of the air 


compressor, while in use, does not permit one to put his 


hand on it especially if it has been running for a 


while. Compressing air generates heat and naturally the 


pump will become hot. The electric motor, too, will heat 
up and is guaranteed by the manufacturer to stand a ra se 
in temperature of 40 deg. Fahr. Compressor units 
are built in various styles of assembly but may be roughl 


classified into the following groups. 


1—Electric motor driven portable units 
2_(gas-engine driven portables 


Stationary units 


3—Electric motor driven 
4—Stationary industrial units. 
Moto 


essentially 


klectri 
equipment 


Driven 


was designed for spray painting 


lime was when it was patterned after the stationary out 


1 
} \ 
I 


fits excepting that wheels were added to the chassis 


the tank. | 


This cumbersome design was gradually simpli 


) 
bit 





igure 16 


: small portable spray outfit shox 

above is driven by a 4%4-hp. motor. This 
size 1s popular for touching up lighting fix 
ture parts, machinery, etc., that have had the 


finish damaged in transit or the custome 


desires a new color effect 


Electrical 


Vanufacturing, August, 1920 


Portable Units—This tvpe ot 


] 
LOW 





made more reasonable in price and greater portability was 


achieved until today a portable unit consists mainly of 


the motor and air compressor mounted on a portable bass 


fitted with a handle or wheels or both. A pulsation chamb 


designed to eliminate the throb of the pump at the spray 


gun is fitted to the air compressor air outlet. This chamber 


also serves to catch what oil and condensation there 


be at this point. 
On portable compressors, the air seldom has sufficient time 


to cool and condense its moisture before having 


passe | 
through the pulsation chamber or even an air filter attached 


t 190119] 
ually 


to the compressor. 


hose before 


: ‘ ‘ 
lhe condensation takes place 
getting to the 


form of drops of 


spray gun and goes 


the air 


through the gun in the water. On par 


work where it 1s 





ticular desired to eliminate all moistur 


from the air, a portable hose line filter should be installe 


) 


about four feet from the spray gun and some 25 feet 


the air compressor. The hose line filter is designed with a1 


inlet 
here 1s 


and drain at the bottom and the 


ritlet + tl > tor 
outiet a 1e toy 


a hook for fastening the filter to the sprayman’s 


belt or pocket. This hose line filter is sometimes used as a1 


auxiliary to the wall type filter on extremely humid days 
and in similar instances 
lhe most desirable feature of the motor driven portable 


} 


unit is the possibility of its being plugged in at any con 





venient electric lamp socket or wall plug. For this reaso1 
it is seldom desirable to have larger than 3/4 hp. motor 
driven portable for general use. On factory or building 
maintenance work, however. the wiring the building 1s 
ligure 18 
> PENDING on the an 
of air used, a sma 
(Figure 17) of 1 or 2 hp 
large unit (igure 18) of 5 hp 
upward is used. Larger compressors 
Figure 17 are fitted with water jackets 
49 
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sufficiently heavy and capable of carrying a larger cur- 
rent load or it is possible to hook the motor directly to the 
meter box or switchboard. In cases such as these it is 
possible to use a 1, 1% or even a 2 hp. motor driven outfit. 

Gas-Engine Driven Portables—This type of portable gen- 
erally ranges from a 1 hp. gas engine upwards. The units 
are usually mounted on skids or rubber tired carts to permit 
easy moving. They are most desirable in outside building 
maintenance work, new building spray painting, painting 
of poles in the field, transformer units, oil company prop- 
erties, railroad equipment, etc. This type of equipment is 
usually referred to as one, two, or three gun outfits. It 
is indeed seldom that these large spraying units are used 
except in conjunction with pressure feed containers ranging 


Figure 19 
AN air conditioning unit 
<4 bining the filter, pressure 
regulator and and shut-off 
cocks is generally used because of 
the compactness of the unit and 
the elimination of possible leakage 
and other troubles if the items were 
scattered along the air line 


com- 


gage 


It should always be borne in mind 
that the air filter should be drained 
frequently, and if ou passes 
through the filter it 1s sometimes 
not the fault of the conditioning 
unit but may lie directly in the 
air compressor. Many air com- 
pressors pump oil after having 
been used a period of years and 
either have to be replaced or honed 
out and fitted with oversize pistons 
and rings 





in liquid capacity of from 5 to 15 gallons. The most satis- 
factory gas engine portable is one delivering about 8 cu. ft. 
of air and operating one spray gun. 

Electric Motor Driven Stationary Outfits—This type of 
compressor is usually found in the garage and similar 
service members in the automotive field. Manufacturers 
operating only a few spray guns of small air consumption 
use this type of compressor unit. It is usual practice to 
have the compressor pump up to a pressure of, say 150 
pounds into the storage tank and at this point the control 
switch automatically shuts off the motor. When the air 
is consumed from the tank and the pressure gets down to 
approximately 110 pounds, the automatic switch starts the 
motor and shuts it off again when the maximum pressure 
has been attained. Since the average prescribed air pres- 
sure for spraying is around 40 pounds, pressure regulation 
at the spray gun outlets is necessary. Having this surplus 
volume and pressure in the storage tank permits the inter- 
mittent use of a spray gun of larger air consumption than 
is delivered by the pump, or one may use several guns of 
small air capacity all from the central storage tank. 


Stationary Industrial Units —These units are an enlarge- 
ment of the small stationary automatically controlled outfit 
just mentioned. They are driven by motors of from 5 hp. 
upwards depending on the size of the air compressor which 
will meet the demands of the spray shop and factory. 
Instead of using an automatic switch for stopping and start- 
ing the motor and compressor when the air pressure in the 
storage tank arrives at the maximum and drops to the 
minimum, the compressor is fitted with an “unloader.” 
This device permits the compressor to run “idle” during 
the periods of pressure attainment and when the pressure 
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gets to the minimum allowed, the unloader valve closes and 
the compressor resumes its labors. These large compressors 
are practically all water-cooled. The cooler the compres- 
sor, the higher is its efficiency. 

Some factories, especially those which have a fluctuating 
demand on their air supply, prefer to have a battery of 
automatic air compressor tank units, all interconnected. 
There is relatively little difference in cost between the bat- 
tery of compressor units and a large outfit, and there is 
the assurance that one will always have air in his plant 
because all the units cannot go wrong at one tire. 

The air pressure maintained in industrial plants rarely 
exceed 100 pounds at the tank. The reason for this is that 
it costs just half as much to compress air from 1 to 100 
pounds as it does from 1 to 150 pounds and nothing is really 
gained by having the extra 50 pounds pressure since spray 
painting is being done at under 100 pounds pressure. For 
occasions demanding higher pressures, special units are in- 
stalled. 

Air Filtration—Irrespective of what air compressor one 
uses, there is bound to be condensation of moisture in the 
air. This moisture lodges in the air tank and all along the 
air line. This water is invariably oily. The air compressor 
breathes in dust with the air it compresses and there is 
bound to be scale in the piping. These objectionable fea- 
tures of compressed air must be eliminated for good re- 
sults. 

Streaks, blisters, bubbles, white or faded spots (called 
“blushing”’) are all due to the presence of moisture in the 
air. If one is spraying on metal, the presence of moisture 
in the air is most apt to lead to a rust spot forming under 
the coating. This will result in the cracking and chipping 
of the finish. If one is spraying lacquers, oil from the air 
line will retard the drying of the finish and generally 
shorten the life of the coating. Discoloration in spots and 
a tendency to peel are the most noticeable ill effects from 
using oil-contaminated air for spraying lacquers. While 
varnishes and good grade paints have an oil content, the 
presence of oil in the air being used for spraying has 


igure 20 


ITH the pressure fluid feed 
method, where fluid is fed 


from the material container to the 


spray gun through a fluid hose, it is 
mounts ee 








~ 

a rule of efficiency that the hose 
must be flushed out before being put 
away. If the material is left in the 
hose, it hardens and either flakes or 
lumps up. This condition will plug 
the gun frequently, and the loss in 
time and spoiled finishes 

rapidly 
the same genera! effect on these materials as on lacquers 
with the additional result of killing the gloss of the finish 
in spots. 

Dust and iron scale in the air invariably leave specks and 
possibly rough spots on the finish. Their presence does 
not lend to beauty of the product and it takes time and 
money to polish them out. Adequate air filtration is there- 
fore most vital and essential. The filters should be located 
at the pipe outlets and the air hose attached to the outlet 
of the filter unless, of course, the pressure regulator is 
interposed at this point. 


Pressure Regulation—In all instances where a constant, 
even spraying pressure at a satisfactory poundage is not 
assured, a pressure regulator should be installed. This type 
of equipment permits the sprayman to have any pressure 
he may desire providing his source of air maintains that 
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pressure or higher. There should be no fluctuation in the 
function of the regulator. Inadequate regulation of air 
pressure often causes an unsatisfactory spray job and a 
waste of material. 

Air Conditioning Units—It is correct practice to combine 
the air filter and pressure regulator into a unit. This way, 
one is sure that the valve seat and diaphragm of the pres- 
sure regulator is guarded against air impurities and the 


unit is compact and desirable when constructed in this 
fashion. This unit is termed “Air Conditiong Unit,” “Air 
Transformer,” “Filter and Regulator Assembly,” etc., by 


manufacturers. 


Hose—Air hose should be of good quality and light 
weight so as to permit flexibility and easy wrist movement. 
On industrial spray equipment (where guns of large air 
consumption are being used) the air hose to the gun 
should be 3/8-in. inside diameter and the air hose to the 
pressure feed tank %-in. On smaller equipment, a %4-in. 
air hose is usually adequate. The length of these hose will 
depend upon how far away the sprayman has to work from 
the air outlet. Under no circumstances should the hose be 
so long as to be constantly under foot of the sprayman. 

The fluid hose must be of a superior quality to that of 
the air hose as solvents (lacquer thinners, turpentine, etc.), 
pass through it and quickly disintegrate the ordinary rubber 
hose. Many shops use metal lined fluid hose instead. The 
fluid hose should be thoroughly rinsed and cleaned imme- 
diately after being used and it is best to reserve a different 
hose for each material and color sprayer because, no matter 
how well one may do the cleaning, some pigment is bound to 
stay along the wall of the fluid hose (especially metal 
lined hose). If a different color is next put through the 


various 





Figure 21 


The function of the turntable is to enable the sprayman to shoot 
the surfaces from the best angle and with the best light. A tilt- 
ing turntable often helps on irregular designs 


hose, this pigment might affect its color or tint. Fluid hose 
should be no less than 3/8-in. and preferably %-in. inside 
diameter. 

New hose usually contains a soapstone coating. It is 
well to blow the new hose out thoroughly before using, 
as it is not conducive to a good finish if this soapstone is 
left in the hose to mix with the spraying air or fluid. 


Fluid Hose Cleaner—The hose cleaner may either be in- 
stalled as a permanent fixture alongside the spray booth or 
be retained as a portable device. It is suggested that on 
portable air compressor units used in maintenance work, 
etc., this cleaner be attached permanently to the unit. It is 
most essential to thoroughly clean the spraying material 
out of the hose after use as it will affect the finish on the 
next spray job and the least it would do is retard the spray- 
man’s efficiency the following day. 

The method of using this hose cleaner is simple. First 
detach the fluid hose from the spray gun and attach that 
end to the hose cleaner. The air cock on the cleaner should 


then be turned on and the fluid blown out of the hose 
back into the pressure feed container or gravity fluid 
tank. After the air is shut off, the needle valve on the 


cleaner is opened. This permits the flooding of the hose 
with cleaning solvent. The cleaner is allowed to stand in 
the hose for a few moments before being blown out. If 
necessary, this rinsing process may be repeated until the 
hose is sufficiently clean. 








Manufacturing 51 


Proper Ventilation—The finishing department should be 
located in a separate fireproof building. If this is not 
possible, it should be located on the top story with a fire- 
proof and waterproof floor. Such locations permit easier 
and more efficient installation of exhaust and ventilating 
equipment. The finishing room should be kept at an even 
temperature with doors and windows closed. The ceiling 
should be of smooth construction (no open joists) so that 
no dust can drop down onto the work being sprayed. 
Proper arrangements must be made to keep the spray dust 
from settling about the room. To do this and adequately 
ventilate the room, the air must be changed every two min- 
utes. The best solution to most of these requirements is 
found in the spray booth. 


The Spray Booth—This should be constructed of non- 
combustible material. The use of wired-glass side panels 
in part is often conducive to better light in the booth. The 
back of the booth is cupped in such a fashion that an even 
draught will be obtained from the exhaust fan and to 
further insure this, hinged distributing panels or baffle plates 
are set ahead of the exhaust fan. On the side of the booth 
an air transformer should be fitted with one or as many 
spray guns as the work demands one operator to have at 
his command. These should be coupled with hose of proper 
length. An air duster gun should also be hung alongside 
to assist in cleaning the surface to be sprayed. A fluid 
hose cleaner and the gravity or pressure feed container 
should also be part of the equipment. A small open con- 
tainer of cleaning solvent should be within easy reach of 
the sprayman so that he may occasionally clean off the 
face of his spray gun, wash his hands or otherwise 
avail himself of the uses to which it can be put. Lights 
with proper reflectors should be fitted to the booth so the 
sprayman will leave no “holidays,” and, in the center of 
the booth, one usually finds a turntable upon which the 
article or articles may be set and sprayed from all angles. 

The spray booths should be separated by a few feet of 
floor space to permit convenient handling of the articles 
being sprayed and to help confine a fire should one occur 
in any of the booths. Except in the case of very small 
booths used for decorating work and the like, each spray 
booth should be fitted with its individual exhaust system 
and, if more than one fan is provided to the booth, the 
control should be such that one fan cannot be operated 
without operating all. This insures the proper circulation 
for adequate ventilation. 


The Exhaust—Listed below, in the order of their pref- 
erence, are the three general methods of exhausting from 
the spray booth. 


1—The ejector type, A blower type fan and motor fitted 
entirely outside the booth and ducts. 


2—Where the fan blades are in the duct but the motor 
is outside. The blades are connected to the motor by a 
drive shaft and universal joint. 


3—Where the fan blades are in the duct and the motor 
is outside but the blades are belt driven. The fan belt 
should be either totally encased or made of a fireproof 
and non-sparking substance. 


The exhaust fan should be located just below or at the 
level at which the spray gun is being used. The fan blades 
should be of non-sparking metal. The size of the duct should 
be large enough to have between 10 and 20 per cent excess 
in exhaust capacity over the supply of incoming air. The 
duct should have as few bends, angles or curves as possible 
because every change of direction of the exhaust pipe 
retards the efficiency of the exhaust fan. An opening should 
be located at each bend in the duct to permit the cleaning 
of any heavy residue that might collect at that point. The 
duct outlets should be protected so that flying sparks may 
not enter and where the wind will not interfere with their 
operation. 
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Looking Ahead with the Electrical Industry 


N a recent issue of a financial magazine H. C. Hop 

son, vice-president of the Associated Gas & Electric 
Company made some interesting remarks concerning the 
central station industry that are of decided importance 
to every manufacturer of electrical products. He pointed 
out that there are in this country nearly 25,000,000 light 
and power users and the number is increasing at the rate 
of 5 per cent a year. Last year I, 218,000 new 
connections were made. At this rate by 1934 or 5 years 
hence, 6,750,000 new users will be added to the present 
number of 25,000,000, making a total of 31,750,000 users 
of electric service. 


service 


\Vith the proposals to combine huge networks of elec 
tric service distribution and the possibility of even lower 
heht and power rates, the demand for small and large 
electrical units will be at a higher rate of than 
the rate of increase in service connections. It does not 
require much strain on the imagination to create a rough 
picture of this demand during the next five years in 
small motors for instance, required for vacuum cleaners, 
electric refrigerators, fans and the like. 

Following the time worn but pointed adage about the 
early bird getting the worm, it is evident that the elec 
trical manufacturers who expect to get their share of 
business among the possible 6,750,000 new service con 
nections, will be those who follow closely the extensions 
of distribution lines into new districts and the activity of 
the larger power companies in the intensified effort that 
they will put forth to load up new distribution lines and 
bring those existing up to their estimated capacity. 

IXstimates by the Federal Reserve system indicate that 
business volume in all lines increased in 1928 about 
cent, while the use of electric service on a dollars and 
cents basis showed a gain of 11 per cent. This com 
parison can be taken to indicate one of two things : more 
and more selling activity is being put behind the products 
of electrical manufacturers or buyers are becoming easier 
to sell and more y things electrical. In any 
case the market is broad and deep and he who sews wide 
now and digs deep later will reap the greatest 
for we are now in the morning 
electrical service just beginning to re 
economy and the convenience that electrical] 
products make possible 
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Selecting Motor Enclosures 
\NY an 


experience 


6 application engineer has found from 
oy that standard general purpose motors 
will not full load when provided with inclosing 
covers to protect them from falling dirt, moisture, fumes 
which might injure the windings. Time again we 
hear of instances in which a motor has been applied to 
a machine with no thought whatever to the conditions 
under which this machine must operate, so far as the 
surrounding atmosphere is concerned. \WWhen such case 
come up, the first thought is to provide inclosing covers, 
and all too often this is done before someon 
stands the conditions prevents it. 

The job of the application engineer is only partly 
finished when he has selected the speed and horsepower 
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carry 


and 


> who under- 


of the motor required to drive a machine. He must also 
consider the conditions under which it is to operate and 
specify a motor that will stand up under the conditions 
iunposed. Dust and dirt in the windings and bearings, 
moisture dripping on the motor, metallic particles in the 
air, acid fumes and explosive gases are all hazards to 
the motor, the surrounding property or both. 

A good example of a field in which the motors must 
be protected if they are to run properly throughout their 
economic life, is presented elsewhere in this issue in a 
pictorial article showing the requirements of the brick- 
making industry. In brick and tile plants the air is laden 
with dust and grit of various kinds which will find its 
way into the windings and bearings of the motors if they 
are not adequately protected. 

Motor manufacturers have developed lines of motors 
fitted with inclosing covers for different types of appli- 
cations and when the application engineer has a problem 
requiring one of these motors he should specify an in- 
closed motor. Using to the full extent the 
offered by the motor manufacturers in the form of mo- 
tors with protected windings will not only increase the 
life of the motor selected and keep in service the ma- 
chine it drives but Will also help to build 
satisfied customers. 


facilities 


clientele of 


Some Benefits of Standardization 
A I CORDING to a statement by L. L. Elden of the 


Boston Edison Illuminating Company, appearing 
elsewhere in these pages, “Standards may be nothing to 
enthuse over yet there is a considerable measure of sat- 
isfaction in viewing past accomplishments in the stand- 
ardization field. It is apparent on every hand that this 
work has already contributed materially to the welfare 
of the manufacturer and the ultimate consumer in such 
liberal measure as to warrant recommendations for con- 
tinued support and prosecution of standardizing activi- 
ties on behalf of the electrical industry.” 

Standardization is by no means new in industry, al- 
though more intensive efforts in recent years have 
brought about a renewed interest in the work. 

Changing production and marketing methods are 
largely responsible for these conditions, to say nothing 
of the influence of possible economies in lower manufac- 
turing costs and the conservation of labor and materials. 

However, there.are still greater opportunities for con 
siderable more standardization in the electrical industry, 
and standardization, to be effective, naturally requir 
the closest cooperation between all interests affected. 

Chere still remains much that can be done in the 
forming of standards that have to do with processes, 
dimensions, materials and construction, or take the form 
of specifications, rules, regulations and codes. [ach has 
its appropriate application, but whether its existence is 
justified or not depends largely upon the economic ad- 
vantages derived from its use. 

In the matter of safety codes, designed to reduce life 
and property hazards, no one will dispute the desirability 
of such guidance, yet the inclusion of mandatory pro- 
visions governing construction details may require ex 
cessive investment far outweighing any possible advan- 
tave accruing from their use. 
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Failure to control the personal element has been a 
noticeable weakness in many safety codes. 

As one example of what has been accomplished in the 
electrical industry the case of the incandescent lamp 
might be cited, as it is one of the best known accom- 
plishments throughout standardization. Selling prices 
have been reduced 53 per cent since 1914 and 50 per 
cent since 1920. Standardization of lamp voltages 
within a range of 100 to 130 volts in 1914 reduced the 
number in common use from twenty to five. Similar 
action in 1920 further reduced this number to three 
Other important factors in this accomplishment include 
the adoption of the Edison screw base as a standard for 
lamps, sockets and fuses, tending toward the simplitica 
tion of production and marketing. 

Standards of rating for electrical apparatus is another 
problem that deserves attention. Voltage standards is 
another, and as is generally well known, there are many 
others in the electrical industry deserving attention tend 
inv toward standardization, to the end that both the in 
dustry and the consumer will be benefited. 


Problems in Spring Design 
N almost evéry electrical product, springs, in on 
form or another, are an essential part of the operat 
mechanism of that product. They hold down 
brushes, commutators, cause circuit breakers to operate, 
enable us to measure accurately electrical loads, and in 
many other ways are an important factor in the opera 
tion of electrical circuits, while at the same time they 
make possible the commercial utilization of electricity 
for power, light, speech and radio. 


inv 


Since springs are so relatively essential to the many 
applications of electricity it would appear that manufac 
turers of electrical products sheuld understand the fund 
amental theories of spring design and construction, as 
well as just what data it is necessary to have in ordet 
that a spring may be made to function as it is intended 

IXlsewhere in these pages a manufacturer of springs 
discusses the properties of these de vices ; the information 
a manufacturer must have to produce a spring to con 
form with its specifications, as well as some things to he 
considered in designing products requiring springs for 
their operation. These data are supplied in order that 
the electrical manufacturer might be assisted in design 
ing and making a product that will be economical in cor 
struction, and efficient in all of its characteristic fune 
tions. 

\ll too frequently spring manufacturers are called 
upon to produce certain types of springs which they 
know entirely impracticable. In other instances 
products have been designed, requiring springs, with no 
allowance made for the proper operation of the spring 
(Orders are often received with insufficient information 
from which to make springs, all of which results in con 
fusion, many delavs and an unnecessar\ 
electrical manufacturer as he 


are 


expense to the 


well as who makes. the 


spring 
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Electrical Apparatus for Aircraft 


y pee is an ever-increasing demand in the field 
of aviation for new types of electrically operate 
instruments and for improvements in those now in ust 
()mitting the military services from consideration, out 
of whose appropriations the present aeronautic instru 
ment industry has been so largely built, the manufac 
turer has three possible outlets for his products. 
Transport planes are rapidly becoming more and mor« 
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dependent upon electrical apparatus for communicating 
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certain information from different parts of the plane’s 
structure to the pilot. Mechanical connections between 
engines and instrument panels are causing a certain 
amount of trouble in the present types of multi-engined 
aircraft, and the situation is liable to grow worse as the 
distance between these elements is increased in larger 
planes. 

The second market for electrical instruments is for 
that class of planes, which as prices decline, will be made 
available for individual owners. Here the market will be 
governed largely by the price of various types of instru- 
ments. However, these lighter individual planes, prob- 
ably powered by will not demand the 
vreat variety of instruments carried on transport planes 
nly such instruments as will be essential to the safety 
of the plane will be carried and they should never b: 
so cheaply constructed as to sacrifice serviceability. 

The third type of flying for which instruments must 
be built is that of flight test work. Here the demand 
is apt to be small and concentrated with a few large 
plane manufacturers and users. Such instruments for 
this service will demand the greatest possible accuracy 
and price will not be so much a consideration. 

Realizing that such conditions are to come about 1 
the future, and as an aid in the standardization of cer 
tain features of instrument construction, 
mounting, and performance, the Bureau of Aeronautics, 
UL. S. Navy Department, Washington, D. C the 
Material Division, Army Air Corps, Dayton, Ohio, hav 
prepared some specifications relating to several features 
of aircraft instruments 

\ discussion of other important details of electrical 
instrument construction is to be found 
these pages, that should | 
with instrument manufacture. 
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Interest, Depreciation and Obsolescence on 
Electric Heating Equipment 


Ty” HE first cost of electric heating equipment for plant 
Saiwens s is often higher than for other heat sources, 
hut the particular process to which it is desired to ap 
ply electric heat must be studied in detail to bring out 
ll the features that actually affect the installation. The 
study of the costs of various types of heat sources should 
include the auxiliary devices, 
as the cost of the floor space occupied 
methods of providing heat 

The case of punching annealing, which is described 
elsewhere in this issue of ELECTRICAL MANUFACTURIN¢ 
in an article entitled “Cost Analysis of Electric Heat 
ing Problems,’ shows some interesting points that some 
times decide the type of heat that will be the most eco 
nomical. In this case the floor space required for fuel 
fired furnace and annealing pots was approximately thre 
times the space required for the electrical installation to 
handle the same output in one department 
released for other manufacturing operations had a valu 
almost equal to the cost of the furnace installation 

Line of production installations reduce the floor space 
necessary for handling operations; reduce 
handling facilities; and reduce quantity of material in 
process through more expeditious handling. These 
may far exceed the cost of the heating equipment and 
therefore cannot be overlooked. 


such as stacks, etc., as wel 


by the various 
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Ik: 1oOorTr space 


expense oO! 


items 


Depreciation and obsolescence items vary widelv with 
the character of the equipment, but they form an impor- 
tant item in costs. Experience indicates a lower depre- 
ciation for electrically heated devices, and it is axioma- 
tic that the most modern device will suffer the lowes! 
obsolescence. 
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No. 15 of a Series Discussing Motors of Different Types 


Ihe motor and control equipment can usually be 
mounted so that they require the least possible floor 
space that might be otherwise used 


By THEODORE SCHOU 
Consulting Engineer, 
Fairbanks, Morse & Co. 


HE installment of this series in the July issue of 
ELECTRICAL MANUFACTURING with the dis- 
cussion of calenders, 


ended 
control apparatus for rubber 
paper calenders, printing presses, cloth printing machines, 
etc. The following installment continues this discussion 
and also takes up steel mill drives and crane and hoist ap- 
plications. 

Figure 24 is a group picture showing variable voltage type, 
two motor range drive controller, motor driven rheostat and 
push button stations for remote control. This equipment 
controls two motors, one 5 hp. and one 15 hp., giving push 
button control of the speeds, dynamic braking, individual 
inching or running, combined inching or running, and syn- 
chronized operation by means of a dancer roll rheostat. Such 
control as this finds an application in the paper industry and 
may also be used for any other similar application where 
speed range control of two motors is desired. 


4! the right is shown a motor 
<4 driven rheostat and push-button 
stations for use with the variable volt- 
age; two motor range drive controller 
panel also at the right. This equip- 
ment controls two motors one 5 hp. 
and one 15 hp., giving push-button 
control of the speeds, dynamic braking, 
individual inching or running, com- 
bined inching or running, and syn- 
chronized operation by means of a 
dancer roll rheostat 


Figure 25 shows an adjustable speed armature shifting 
D. C. motor driving a circular weaving machine for making 
the cotton jackets that form the protective covering for fire 
hose. The motor and control are mounted in a space saving 
manner. The assembled unit is convenient and compact. 
Note the simple controller used in connection with the arma- 
ture shifting motor. 

Paper Making Machines—These are usually made up of 
several sections. The drive may be either from a common 
line shaft driven by one adjustable speed motor or by in- 
dividual or sectional motor drive. 


54 





AND 





C. P. RoBINSON 
Synchronous Engineer 
Ideal Electric & Mfg. Co. 
he control for a sectionalized paper machine is rathe1 
complicated, but a brief outline will serve to bring out the 
salient features. 

Primarily the electrical equipment for a complete section- 
alized paper machine drive will usually consist of the follow- 
ing: (when D. C. motor drive is used). 

1—An individual direct current motor for driving each 
section of the machine. The close speed regulation of the 
shunt wound D, C. motor, and the wide range of speed 
adjustment obtainable, by both field and voltage control, 
makes it the most suitable type of motor for this application. 

2—A separate D. C. generator for supplying power to the 
individual motors. The generator voltage may be varied to 
change the speed of the entire machine. This generator may 
be driven by any source of power available. A synchronous 
motor, steam turbine, or any other source may be used. 

3—A separate exciter, giving a constant source of direct 
current excitation for the generator and motor fields is 
required. 





Figure 24 
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4—A synchronous motor panel, if this type of drive is used 
tor the generator. 

5—A generator control panel. 

6—A control panel for each sectional drive motor, with 
automatic motor starter and hand operated field rheostat. 

7—An automatic regulating device for maintaining the 
speed of each sectional motor in its proper relation to the 
other motors. 

A sectionalized paper machine drive of this type has an 
advantage over the line shaft drive, in that it permits speed 
adjustments of the individual motor in order to maintain 
the proper tension on the paper in all stages of operation, 
thus minimizing breakage, and consequently increasing pro- 
duction. 

Steel Mill Drives 
trollers involve more severe service than is found in steel 
mills. The motors started frequently, 
usually under heavy loads. Large starting currents are used 
to obtain quick acceleration. 

The direct current wound motor has been exten- 
sively used, although in some cases, the tendency is toward 
the use of compound wound motors that have a limited 
maximum speed and reduced commutation troubles. Dynamic 
Lraking is often used in connection with compound wound 
motors. 

The applications for direct current motors in the steel 
industry are many and varied, such as for rolling mills, 
blooming mills, reversing mills, draw benches, tube mills, etc. 

The control for steel mill motors has been fairly well 
standardized for each application and has been developed for 


Few applications of motors and con 


are and stopped 


series 


each individual case to serve its purpose to the best advan- 
tage, from the standpoints of motor control, starting, ac- 
celeration, overload protection, current interrupting capacity, 
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Figure 25 
An adjustable speed armature shifting D. C. motor driving a 
circular weaving machine for making the cotton jackets that 
form the protective covering on fire hose 


Manufacturing 


55 


etc., minimizing, as far as possible, maintenance and repairs. 

One of the most important considerations is the motor 
size and its mechanical construction. The application of 
motors to steel mill drives has been, in the past, somewhat 
of a cut and try proposition. It was difficult to obtain ac- 
curate data on which to base the motor size. However, this 
has been quite largely overcome at the present time and motor 
sizes have been fairly well standardized for the various types 
of machinery. 

The motor is often operated for only a short period of 





Figure 26 


Three 150 hp., 400-800 r.p.m. compound wound D. C. motors 
driving 12-in. Bliss cold strip mills. These mills roll cold strif 
steel under tension in sizes of 3 inches and larger 


time during which the period of acceleration is a large part 
Motors for this must be 
withstanding severe mechanical shocks, and must be designed 
with low inertia. The armatures are usually long and small 
in diameter and the mechanical parts exceedingly rugged. 
Motors have been developed for a number of years known 
as Steel Mill Type Motors, built for the service. 

Figure 26 shows three 150 hp., 400-800 r.p.m. compound 


of the cycle. service capable of 





Figure 27 


An adjustable speed armature shifting motor driving rolls used 
for forming strip stock into tubes preparatory to welding 
wound D. C. motors driving 12-in. Bliss cold strip mills. 
These mills roll cold strip steel under tension in sizes 3-in. 
and up. The motors operate in the tandem and have the 

same speed load characteristic. 

Figure 27 shows an adjustable speed armature shifting 
motor driving rolls used for forming strip stock into tubes, 
preparatory to welding. 

Figure 28 shows a compound wound direct current motor 
operating a draw bench, used for drawing small sized seam- 
less tubing. 

Figure 29 shows a large slow speed direct current motor 
such as is used for direct connection to piercing mills or 
reversing mills. 

Crane and Hoist Applications—There are several different 
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Figure 28 


A compound wound direct current motor operating a draw bench 
used for drawing small-sizéd, seamless tubing 


types of crane applications, but the functions of all are much 
the same, to hoist or lower a load, or 
position to another. 

It should be mentioned here that the D. C. motor operated 
cranes supply smooth handling a_ load. 
Wherever accurate spotting of work and extremely careful 
handling of load is required as in removing molds in foundry 
work, D. C. 

One of the most common types is the traveling crane, 
which requires at least three motors, one for moving the 
bridge, one for moving the trolley, and the third for hoisting 
the load. Direct current series wound motors are considered 
best for this service. 


to move it from one 


acceleration in 


motor drive is preferable. 


The series motor has a very desirable 
speed torque characteristic as seen in Figure 8. This char- 
acteristic is objectionable for many applications, but is quite 
desirable for this case. There is always a load of some sort, 
so that the motor is never in danger of running away. With 
light loads the speeds are high. With heavy loads, consid- 
erably more than normal torque can be developed for short 
periods of time, at relatively slow speeds. 

Another very desirable feature of this application is the 
regenerative braking action which takes place when lower- 
ing loads, eliminating the use of a friction brake for this 
service. The friction brake then has only to stop the load at 
very slow speeds and to hold the load if desired. The life of 
the friction brake is thus prolonged considerably. 

In addition to the series motors, a controller is required 
for each motor, also a limit switch and magnetic brake for 
the hoist motor. In some cases, overload protection is pro- 
vided on a separate panel mounted apart from the main 
controller. In selecting the controller, there is as usual the 






Figure 30 

1 YPICAs.. 
+ rangement of cab 
and trolley for a trav- 
The limit 


eling crane. 


switch for the horst 
motor can be scen at 
the left, directly un 
der the rails which 


support the cab 
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choice between manual operation and the magnetic or auto 
matic type. The type to select depends upon the nature of 
the service, number of starts, stops, etc., and considerations 
including first cost and maintenance. It is usually found 
that the magnetic type operated through a master switch is 
more expensiv® than manually operated control, but is more 
durable than the manual type. 

The function of the limit switch is to prevent over running 
travel, either upwards on the hoist motor, or at the ends of 
the bridge for the trolley motor, or at the end of crane 
bridge travel for the bridge moving motor. Carelessness 
on the operator’s part might cause serious damage in any one 
of these cases. This emergency switch safeguards the crane. 
The switch operates to open the motor circuit and short cir- 
cuits the armature to provide a quick stop, by dynamic brak 
ing. This switch is always mounted far enough from the 
final limits of travel to insure a safe stop. 

Automatic acceleration and deceleration are provided with 
magnetic control, but not with manually operated control. 
In the case of manually operated control the handling of the 





Figure 29 


<1 large, slow speed, direct current motor such as is 


direct connection to ptercing mills or 


used fos 
reversing mills 


load depends upon the operator’s skill, but usually a protec 
tion 1s included in the way of dynamic braking to prevent 
the operator from bringing a heavy load from full speed to 
a sudden stop. 

Figure 30 shows a typical arrangement of cab and trolley 
tor a traveling crane. The limit switch for the hoist motor 
can be seen at the left directly under the rails which support 
the cab. The lever arm projecting from the inclosed switch 
case trips the switch as the load approaches the limit of 
travel. The main distribution switch and the protective 


panel are shown mounted on the far side of the cab. 
igure 31 shows the cab from the opposite side. 
(To be continued ) 






Figure 31 

AB arrangement 

from the opposit 
side of the crane 
shown in Figure 30 
Automatic acceleratioi 
and deceleration ar 
provided with mag- 
netic control, but not 


with manual control 
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No. 17 of a Series of Articles on Common Matertals 


Canada continues to be the dominant producer of 


asbestos. 


Its output last year was about two- 


thirds of the world’s total production 


By WILLIAM CRAWFORD HIRSCH 


ROGRESS in the mechanical processes employed in 

the manufacture of asbestos products in recent years 

has quickened the interest of the electrical industry 
in this type of insulation. Aside from the perfectly natural 
reluctance of asbestos products manufacturers to go into 
details regarding the improved production methods that 
have been introduced into their plants, the real significance 
of this advance lies not in the modernizing of any one 
particular process or in the introduction of any startling 
innovations, but in the cumulative effect of many better 
ments on the properties, accuracy, appearance, and econo- 
Dollar for dollar, the buyer 
is getting more heat resistance and insulation, longer life, 
and greater uniformity in asbestos parts than ever before, 
this in spite of the fact that market prices for crude as 
have undergone sharp advances in the last 


mies of asbestos products. 


bestos few 
years. 

Canada continues to be the world’s dominant producer 
Its output last vear was about two-thirds of 
the world’s total production which amounted to approxi 
mately 400,000 tons. The Canadian the 
chrysotile variety from which nearly all the asbestos prod- 
ucts that enter into electrical use are made. 


of asbestos. 


asbeste s is of 


Phe Canadian 





This illustration shows a group of typical cold molded 


asbestos insulating material made by the Ambler Asbestos Shu 


& Sheathing Company, Ambler, Pa 
output in $12 
000,000. The rise in crude asbestos prices, which began to 
make itself felt in 1926 and 
1928, was due to several reasons. 


1928 represented a total value of about 


became more accentuated 11 

Like many of the mining industries, the production of 
asbestos had for many years been scattered over too many 
small units, resulting in unhealthy competition. Mergers 
became the inevitable cure for the asbestos mining indus 
try’s ills, and price-cutting was gradually eliminated. 
for the longer grades of the fibrous mineral rose, however, 
independently of the market’s upward trend, as the result 


Prices 


Electrical Manufacturing, August, 19020 


of a decrease in the Canadian production of these grades 
fact, while 
safely entrenched in the position of 
the world’s leading asbestos producer, the Dominion output 
is stationary, whereas newer production fields, especially 


in the face of an increase in the demand. In 


Canada seems to be 


those of Africa, show a marked increase in output fron 
year to year. Rhodesia and the Union of South Africa 
are turning out more and more high-grade asbestos 
Cyprus, part of Britain’s Empire in the Mediterranean 


Sea, has quadrupled its output in the last four years, and 
an 18-mile long aerial ropeway has been built to connect 
the mines at Amiandos with the seaport at Limassol. Rus- 
sia’s Ural deposits, estimated to contain 8,000,000 tons of 


ee 
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the 60 Ambler ebonizsed asbestos 
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paneis used 


lumber 
{tlanti City Conventton Hall 


One of 

control exhibits in the 
pre-war stride of produc 
tion, and a wag recently said that the highly 
the the 
is being more and more offset by the steadily 


asbestos, are getting back into 
| inflammable 


increasin 


character of intellectual exports of Soviet 


product which 


quantities of her leading non-intlammable 


are being shipped from her asbestos mines to ot 


tries by way of Germany 
The United States produced approximately 2500 to 


asbestos last year. Arizona produces chrysotile and Ala 


bama, Georgia, Maryland and Montana produces amphilob« 
asbestos. How inadequate this domestic production is may 


be judged from the fact that our imports last year wert 


more than 230,000 tons, valued at approximately S9, 
000,000, and evidencing the fact that we are the world’s 
largest consumers of asbestos 

These figures all pertain to crude asbestos after it has 
Leen “cobbed” or separated from the useless rock that 


surrounds it, and is ready for secondary manufacturing 
processes. Asbestos, as it comes from the mines or quar 
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ries, is a 16 to 1 affair, it being 
necessary to loosen about 16 tons 
of rock to obtain one ton of crude 
asbestos. This ratio, in fact, ap- 
plies to fairly rich deposits, a good 
deal of the Canadian serpentine rock 
yielding only one ton of asbestos 
for every twenty tons’ mined. 
Worth while rock, especially that in- 
dicating the presence of long fiber, 
is cobbed and sorted by hand, screen- 
ing serving as an auxiliary method 
of preparing the rock for the 
crusher. Compressed air is used for 
separating the fi- 
ber from _ the 
rock, a wet proc- 
ess for recover- 
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sbestos paneibvoarads im ing asbestos, for 


the administration building palit sian 
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ontrolling the North Broad bl 
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claimed, being 
still more or less 
on trial in some of the asbestos-producing industries. 

Drying by centrifugal machines and treatment in dif- 
ferent types of agitators follows the separation of the 
asbestos fiber from the rock. Methods of processing as- 
bestos are circumscribed because of the necessity of pre- 
venting injury to and shortening of the fiber. When the 
long and fine fiber, for which there is demand for special 
uses, has been separated from the short and coarse stock, 
the resulting material is graded by screen test, the con- 
ventional classifications of Canadian asbestos being: Crude 
No. 1; Crude No. 2; spinning stocks; shingle stocks; 
mill board and paper stocks; filler floats, and other short 
hber. The length of asbestos fiber ranges from that which 
can be measured only under the microscope to 4 and 4% 
inches. 

After the short and long fibers have been sundered, the 
latter are cleaned, carded, and spun into yarns. These, in 
turn, are woven into tape, cloth, etc., or worked up into 
braiding or tubing, in which form a good deal of asbestos 
is used as a covering for wire in uses entailing fire hazards. 
It is from the short fiber, however, that the principal prod- 
ucts used in the electrical industry are made. 

Among these the most important are switchboard mate- 
rial and molded insulation parts. So-called asbestos “lum- 
ber” or asbestos “wood” are composition sheets or boards 
with asbestos and hydraulic cement as the basic materials. 
These composition materials possess good mechanical 
strength and resistance to heat and fire. For that reason 
this type of material finds use as lining in switch boxes, 
in cell compartments, and wherever protection against fire 
and heat insulation are prime requisites. These sheets 
come in standard sizes of 42 by 48 and 42 by 96 inches and 
in thicknesses ranging from 4 to 2 inches. Another stand- 
ard size is 48 by 96 inches which comes in thicknesses 
ranging from 3/16 to % inch. Special sizes and thick- 
nesses are furnished to order. Manufacturers supply this 
material in several grades, suited for special uses, as for 
instance where high heat insulating value is the paramount 
consideration. This type of asbestos board, however, has 
a tendency to absorb moisture, its dielectric strength being 
proportionate to the moisture absorbed. 


So-called “ebonized” or “ebony” asbestos “lumber” or 


“wood” is densely impregnated under heat and pressure 
with hydrocarbons which fill the open pores and impart 
dielectric strength, aside from making possible a fine 
sateen finish, very pleasing to the eye. In addition to 
mechanical strength and workability, this impregnated type 
of asbestos board offers good resistance to acids and fumes. 


Electrical Manufacturing 


Vol. 4, No. 2 


It will not split or chip, permitting of ease in cutting, 
beveling, drilling, countersinking, etc. 

Manufacturers suggest the use of a coping machine, 
such as is used for working marble, with a carborundum 
wheel, for accurate, quantity cutting, although an ordinary 
jig or band saw can be used satisfactorily. Carborundum 
wheels are used for beveling. Plain carbon or high-speed 
drills can be used at about the same speed as on cast iron 
or steel. A filling pitch is provided by the manufacturers. 
When properly applied, according to instructions, this will 
fuse with the asbestos board. Special lacquer for spraying 
is also supplied by the asbestos products manufacturers 
who, moreover, are prepared to do all the fabricating in 
their own plants. 

Impregnated asbestos board is used for switchboards and 
bases, control panels, busbar supports, barriers, cleats, etc. 

Perhaps no asbestos product furnishes more eloquent tes- 
timony to the industry's progress than the molded asbestos 
insulation now being offered. For many years the amalga- 
mation of asbestos with inorganic binders proved a difficult 
problem. Portland cement, the earliest binder used, in- 
volved the risk of “setting” before the molding process 
could be completed. Research, however, in time yielded 
suitable molding mixtures which result in efficient prod- 
ucts. While still characterized by molding experts as the 
most difficult of the various processes, the technique of 
cold-molding asbestos insulators has reached so high a 
degree of attainment that manufacturers today welcome 
orders for parts of intricate design, so that they can demon- 
strate what they are able to accomplish in this direction. 

A leading manufacturer makes parts up to 400 square 





Some parts of Electrobestos made by Johns-Manville which are 
used where resistance to deterioration by heat are essential 


inches in surface area. When a silica lime binder is used, 
the resulting product is white in color. By means of im- 
pregnating with suitable compounds, this cold-molded in- 
sulation is improved in dielectric strength and non-absorp- 
tion as well as other physical properties. The impregnating 
compounds give the insulation a black color. Cold-molded 
asbestos insulation is used in rheostats, motor starters, 
switches, fuse mountings, and innumerable other forms. 
It is not affected by temperatures as high as 320 deg. Fahr. 

Asbestos tape is used for insulating coils where fire must 
be guarded against. There is woven tape and felted tape. 
\ special type of the latter is used in combination with 
a super-refractory cement base as a protection against 
arcs in underground transmission or distribution cables. 
In case of a short-circuiting of one cable, the asbestos tape 
confines the damage to that particular conductor, prevent- 
ing its spread to adjacent cables. 

Asbestos paint, having a base of finely powdered as- 
bestos, finds use as a coating for armatures and frames. 

Among the not strictly electrical uses of asbestos is that 
in protective garments and accessories which are fashioned 
from it: asbestos garments, gloves, shoes, etc., and which 
are worn by welding and electric furnace crews. 



































Klectric Drill Components 





[ELECTRICAL MANUFACTURING acknowledges the assistance of the production of motor driven portable drills, t undoubtedly the 
Hisey-Wolf Machine Company of Cincinnati, Ohio, in the prep- manufacturers of these devices constitute a large market f 
aration of the above photograph of electric drill parts and the raw materials and parts. Steel, aluminun ppe rass, mold 
following table of raw materials used in the manufacture of insulation, insulating cloth and impregnatin mpounds are 
these parts Vo official figures are available on the annual among the leading materials used in ele 


Part No. Title Material ] Part No. Title Material 
. . . i] . . 1 
l Chuck Steel 1] 16 Switch handle \luminum all 
2 Gear end housing | Aluminum with bronze |} 17 Connector cord Rubber, wire 
: — _ bushings | 18 Connector cord plug Rubber, copper, steel 
3 . > Stee  - ' ; 
U wuck key Steel - 1] 19 | Connector cord protector Special gum rubber 
4 Back cap handle Aluminum ) = ; : : 
x . 20) Bearing covet Steel 
) Housing Aluminum 1 rose * Tiina 
6 Switch Copper, brass, molded am ae te a < eel a 
rubber, fibre, etc. | oe Ball bearing Stee 
7 Fan Aluminum 23 Bearing bushing Bronze 
8 \rmature Steel, copper, wire, | 24 Brushes Carbon, copper 
cotton sleeving, in shunt 
sulating cloth, baked 25 Searing nut Steel 
bakelite 26 Bearing cover nuts Steel 
9 Commutator Copper, mica, steel 7 r ‘tae] 
« ’ a, / shers steel 
10 \rmature shaft Nickel steel mn yi eenee or 
ature shat Nickel stee re | Lock washer Steel 
ae . . ° | & 4 asnel ~t 
11 Side handle Udylited pipe a eal ‘ A deeal 
ini : 1 ( ritc rover plat inun 
12 Pinion gear Hardened alloy steel || “) Switch coy plate Se 
13 Pinion Hardened alloy steel | 30 Washer Steel 
Back cap housing \luminum a 31-34 Screws Steel 
J >tator Stee “0 or re |i ai ‘ f 
tator — ci oe baba 35 Brush holder base | Molded bake 
cotton sieeving, 1! | 
I ; 2 Vetee 1older | Jie casting 
sulating cloth, baked v9 Brush holder Die ca 


bakelite 37-41 Screws Steel 
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Facts, Figures and Trends 


Statistical information of value to electrical manufacturers in working 
out policies and plans for production and marketing 


MATT SAVNNLULANAUOLALLVLLUOLLLLUL NUT 


fuel and Power Costs of 
Manufacturing Industries 


The combined summary for all manufac 
turing industries in the United States 
1927, issued by the Bureau of the Census, 
the first time, 
on expenditures for fuel and power, whicl 
in former reports were combined with cost 
of materials and factory supplies. Since by 
far the largest portion of the fuel uss 


tor 


gives, for separate figure: 


in manufacturing goes into the creation 01 
combined figure for fuel 
purchased power furnishes undoubtedly a 
better indication of power costs than would 

Fuel pur 


chased power in 1927 totaled $1,897,332,370, 


power, the and 


purchased power alone. and 


or 5.4 per cent of the cost of materials, 
factory supplies, fuel and purchased power 
and 3.0 per cent of the total value of 


products manufactured, compared with 17.3 
per cent for wages paid in manufacturing 
establishments. 


Power Manufacturing Industries 


In a recently published series of charts 
entitled “Power Manufacturing Industries, 
1927,” the National Industrial Conference 
Board shows that the Public Utility Power 
Plants of the generate 60.4 per 
of their annual production of 87,851, 
000,000 kw-hr. by steam plants and 39.6 by 
water power. Of the total developed water 
power on Jan. 1, 1929, amounting to 13,- 
572,000 hp., 87.6 per cent was produced by 
public utility and municipal plants and 12.4 
per cent by manufacturing and miscellane 
ous enterprises. The total installed me- 
chanical power in the United States is 
39,040,563 hp. 


country 


cent 


Opportunity for Electric Light 
Fixtures in Colombia 


Velez y Herrera 
Edifico Cubillos, Colombia, are 
completing plans for a modern apartment 
building to be constructed in Bogota in 
the near future, and they are desirous of 
securing quotations from American manu 
facturers of electric light fixtures, accord 
ing to Department of Commerce “Electri 
cal Foreign Trade Notes.” 

\ll quotations should be c.i.f. Puerto 
Colombia, and, if possible, credit from 120 
to 180 days should be extended. The bank 
reference is the Royal Bank of Canada, 
and New York. The Bureau, of 
assumes no responsibility for 
transactions 


Carrizona, architects, 


Bogota, 


Bogota 
course, any 


which may occur. 


Increased Use of Electricity 
in Netherlands 
During the year 1928, 211,000,000 kw-hr 
were sold by the electric company in Am 
sterdam as compared with 188,000,000 kw 
hr. in 1927, an increase of 


60 


12 per cent. 


The increasing use of electricity for house 
hold purposes is in the main responsible 


for the higher output. In fact, for the 
first time the amount of current used in 
the homes was greater than that used for 


other lighting purposes, excluding the elec- 
tricity used for street lighting. The amount 
household purposes advanced 
42,200,000 kw-hr. in 1927 to 50,600, 


1928, an increase of 20 per cent; the 


used for 
QOO in 
increased from 
1927 to 68,200,000 in 


current used for power 
60,600,000 kw-hr. in 
1928 


Increase in Danish Production 
of Insulators 


Danish production and export of elec- 


Trica 
( 


porcelain devices, chiefly insulators, 
has increased rapidly during the past year, 
and it appears that the export especially 
has met with considerable success. During 
1927 the export of porcelain insulators 
from Denmark amounted to only 311 tons 
is compared with 1928. 
Some of the chief consumers of this prod- 


736 tons during 
Spain, 
Portugal, 


Switzerland 


ict were Ger- 


and 


Sweden, 


Belgium 


Norway, 


Poland, 


many, 


Conditions in Chile 

in Chile 
satisfactory, and the 
The growing short- 


The general economic situation 
continues to be very 
outlook is promising. 
age of labor is forcing wage scales stead 
ily upward. Large construction activities, 
good crops at better prices, and the foreign 
demand for and high prices of copper, all 
contribute to increased merchandise sales. 
Money conditions showed a further tight- 
ening. Bank discount rates for commer- 
cial paper have been further increased one- 
half to three-fourths per cent. 


Utility Investments Increasing 


\t the beginning of 1929 the light and 
power industry had 23,582,000 customers of 
all classes—domestic, commercial and rural. 
The value of physical plant and equipment 
was $10,000,000,000—an investment of $424 
[ The investment re 
quired for each customer is gradually in 
the extended to 
smaller towns and farms. 


lor every customer. 


service is 


creasing as 


Electrically Heated Stereotype 
Pots 


newspapers of today are employ- 
the electrically heated stereotype pots 
have been growing in use since 1925. 
\t present, 73 publishing companies in this 
country have installed 121 electrically 
heated pots, ranging from three-fourths of 
a ton to nine tons in size, with a total of 
approximately 12,000 kilowatts 
capacity. 


that 


in electric 
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Danish Vacuum Cleaner 


Has a Good Year 


The recently published annual statement 
of the Danish company Fisker & Nielsen, 
large producers of the vacuum 
“Nilfisk,” indicated that the last year 
brought very excellent results to the com 
pany, both in point of turnover and earn 
ings. 

The earnings of the past year 
gated 728,000 crowns, and a 12 
dividend was paid to the holders. 
After payment of dividend amortization 
and depreciation, etc., 400,000 crowns were 
transferred to the reserve 
thus reached a total of 
and 67,000 crowns wer« 


cleaner 


aggre 
per cent 
share 


fund, which 
12,000,000 crowns, 
transferred to the 
next year’s account. 


A Large Electric Furnace 
Milwaukee 
electric 


claims to have the biggest 
furnace in the world. It is big 
enough to accommodate a standard box car 
with ease, and is three times as large as 
any previously built. 

It uses 1,400,000 kw-hr. of electricity per 
month—enough to light 35,000 average 
homes. It will heat 400,000 pounds of metal 
at a time to a maximum 
1650 deg. Fahr. Walls of insulating ma- 
terial two feet thick surround the 
confining the heat to the furnace. 


temperature of 
oven, 


European Cénter for Purchase 
of Radio Equipment 


An International Exhibition for Radio 
and Talking Machines and Equipment has 
been announced to be held in Freiburg, 
Switzerland, from Sept. 7 to 15, 1929. The 
purposes of the exhbition are: To create 
in Europe an international center for the 
purchase and exchange of apparatus and 
material appertaining to the fields of radio 
and talking machines; to promote interna 
tional economic relations and to find mar 
for both types of products; to in 
crease interest in radio and phonographs, 
and exhibitors in attracting the 
favorable attention of buyers. 


kets 


to assist 


Approximately 9,000,000 Homes 
With Radio Sets 

New York State leads in the number of 

homes with radio sets, 

cent estimate of 


according to a re 
Broadcast Advertising, 
with 1,149,120 homes enjoying the advan 
tages of this modern invention. Pennsy!] 
vania is the second State in point of total 
with 738,000, followed by Illinois 
with 698,220 and then by California with 
646,650. The total homes with radio sets 
in this country on Jan. 1, 1929, has been 
estimated at 9,000,000, as compared with 
7,500,300 one year ago. 


sets, 
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The Legal Aspect of 


Implied G uarantees 


on Electrical Products 


There are two classes of guarantees recognized 
legally, expressed and implied, and the uses of these 
are discussed in the accompanying article 


By Leo T. PARKER 


7) ARRAN IES are legally classihed l expresst 
C and implied. An expressed guarantee exists undet 


circumstances where the buyer and seller orall 


oT 
in writing agree to the exact terms of the warranty At 
implied guarantee is one in which the seller does not make 
a warranty, but the circumstances are such that a court 


implies that a warranty exists irrespective of the contrat 
contentions of the seller. 

In other words, the character of a contract or the intended 
uses of electrical equipment is fre 
quently such that a purchaser is 
compelled to rely upon the honesty 
of the seller to supply equipment 


reasonably fit for the intended NV R. PARKER is an attorney at 
, 1 law and counsellor of the 
United States Circuit Court of Ap- 
peals for the Sixth Circuit, and is 
well qualified to discuss the legality 
of contracts. In what he says here 
he indicates clearly that there are 
many ramifications to contracts for 
electrical equipment in which there 
may be either implied or expressed 
guarantees.—The Editor. 


purposes. Under these circum 
stances the courts imply a war 
ranty on the part of the seller that 
he will supply a device having 
quality reasonably good in con 
sideration of the price paid. 

Generally speaking, a buyer who 
is successful in a litigation in- 
volving an implied guarantee is 
required to introduce convincing 
testimony to prove that the equip 
ment positively failed to render 
reasonably good service as may 
have been expected by other prudent users. 

On the other hand, the outcome of a litigation involving 
an expressed guarantee depends entirely upon the court's 
interpretation of the original intentions of the parties 
at the time the contract was completed. 

Also, it is well established that the usual laws relating 
to ordinary contracts are applicable in deciding a con 
troversy involving an expressed guarantee, whereas sinc« 
an implied warranty never is agreed upon by the parties 
to a contract, it is not a contractual obligation, but a com 
mon law right invokable by the buyer under conditions con 
sistent with the present legal policy adapted by various 
courts that “right is might.” 

Moreover, although electrical equipment is adapted for 
a general purpose, the seller is liable for an implied guaran 
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purchaser intends to use it for this special purpos« 


For example, in A— Company vs. K— & J 150 N 


12, it was disclosed that an electric company agree 
1] ] “+ric ner + ’ srath << Tr? aT 

nstall an electric generato with accessories 1 

he theater owner refused to pay for the equipment 


the contention that its capacity was not sufficient to suj 
light for the theater and also supply current to operat 


ts lights and machinery for displaying motion pictures 


he seller filed suit te lect the 
amount due, but the theater owner 
introduced testimony to prove that 


the seller knew the intended uses 


of the equipment. In view of this 
evidence the court held the theate 
owner not required to pay for the 
equipment, saying: 

“If he (the purchaser) goes t 
manufacturer or dealer describing 
the kind of work to be done or th 
result he desires to accomplish, and 


such manufacturer or dealer pro 


fesses to be able to supply an 
engine or machinery which will do 


and the buyer is thereby in- 

luced to give him an order there- 

for, then there is an implied war 

ranty that the machine or thing so furnished is reasonably 

adapted to the work for which it is procured, even though 
the order particularly defines and describes it.” 

On the other hand, a manufacturer is not liable for an 
implied guarantee that electrical apparatus shall be suit 
able for a particular purpose, unless the seller is fully in 
formed of the circumstances upon which the buyer later 
bases his contention of his rights to an implied guar- 
antee. 

Moreover, if the contract of sale contains an express 
vuarantee which the seller fulfills, the courts are likely t 
render a verdict in favor of the selle: 

lhe leading case involving this point of the law is the 
United States case of A— vs. G— Company, 210 F. 775. 
Here it was disclosed that the owners of an office building 
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contracted with the electric company to have an electric 
power and lighting plant installed in their building for the 
stipulated price of $13,472. The contract contained a 
written guarantee, which read as follows: 

“The company guarantees that the generator connected 
therewith will run continuously at its normal rated ca- 
pacity without undue heating, undue noise or vibration.” 

The purchaser attempted to avoid paying for the equip- 
ment upon the grounds that the electrical apparatus was 
unfit for the purpose of furnishing light and power in that 
particular building because the generator at its normal 
rated capacity caused the building to vibrate and thereby 
rendered the building undesirable to renters. 

The electric company contended that since the apparatus 
complied with the written guarantee they were not liable 
for an implied warranty that the generator would be suit 
able for operation in that particular building. 

The court held the owners of the office building liable 
for the full purchase price of $13,472, of the equipment, 
stating imporvant law on the subject, as follows: 

“In the first place the contract in question, as we read 
it, is essentially a contract for the manufacture and sale 
of the articles therein specified and described, and it is well 
settled that such a contract carries no warranty by implica- 
tion. This principle has been long established. ... Where 
a known, described and defined article is ordered of a 
manufacturer, although it is stated to be required by the 
purchaser for a particular purpose, still, if the known, 
defined, and described thing be actually supplied, there is 
no warranty that it shall answer the particular purpose 
intended by the buyer. The written agreement of the 
parties contains a definite guarantee regarding certain 
machines included in the apparatus purchased, and that 
guarantee measures and limits the plaintiff’s (electric com 
pany’s) obligation in the respect here considered. For 
these reasons, it must be held that there was no implied 
warranty that the machinery in question would be suitable 
for the uses of the building in which it was to be in- 
stalled. Whilst an implied warranty that an article 
will be fit for a particular purpose may be inferred in a 
contract to make or furnish it to accomplish that purpose, 
yet no such warranty arises out of a contract to make 
or supply a specific, described, or defined article, although 
the manufacturer or dealer knows that the buyer buys it to 
accomplish a specific purpose, because the essence of this 
contract is the furnishing of the specific article, and not the 
acomplishment of the purpose. ‘s 


Oral Contracts are Equally as Effective as 
Written Contracts and Both are Governed by 
Practically the Same Laws 


I [is important to know that an oral contract is equally 
as effective as a written one and both are governed by 
practically the same rules of law. The important dif 
ference between a written and an oral contract is that the 
complaining party must introduce evidence to prove the 
contents of an oral contract, whereas the courts construe 
a written contract strictly in accordance with the intended 
meaning of the written words. Moreover, verbal promises 
or agreements have absolutely no effect to vary the mean- 
ing of a written contract unless it is shown that such 
verbal promises were made to fraudulently induce the other 
party to enter into the contract. 

Many litigations have been instituted by persons who do 
not know that the courts will not permit the introduction of 
verbal testimony simply to vary the meaning of a valid 
written contract. These persons invariably lose the suit. 
In fact, the only circumstances under which testimony of 
verbal statements may be introduced for the purpose of 
relieving the complaining party from the obligations of 
fufilling a written contract is for him to prove fraud, 
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an unavoidable mistake, or to explain the meaning of 
ambiguous parts of the agreement. 

For example, in the leading case of O— Company vs. 
W—M— Light & Power Company, 155 N. W. 112, it was 
disclosed that the president of a corporation engaged in 
the manufacture and sale of electric vacuum cleaners dem- 
onstrated to the manager of an electric company a model 
of the vacuum cleaner. Afterward the manager signed 
a written contract of sale for a quantity of the sweepers, 
with the oral understanding that he should have the privi- 
lege of returning the sweepers if they are not satisfactory. 


An Important Part of the Law is that a Pur- 
chaser of Electrical Apparatus May Spend 
Money to Repair It 


BOUT two months after the sweepers had been 
shipped, the buyer notified the seller that the cleaners 
did not operate satisfactorily, and soon thereafter reshipped 
them to the seller. The latter refused to accept the cleaners 
and filed suit against the buyer to recover the purchase price. 

It is interesting to observe that the court held the buyer 
bound to pay for the sweepers because he had lost his legal 
rights to rely upon an implied guarantee, since he had de- 
layed too long in returning the merchandise. Also, the 
court held the seller not responsible for the oral agreement 
to take back the sweepers, saying: 

“The rule is that, in the absence of fraud and mistake, 
parol evidence of antecedent or contemporaneous verbal 
agreement of the parties to a written contract is unadmis- 
sible to contradict, alter, or modify the written con- 
tract.... The retention of articles purchased is as effectual 
an acceptance of them as if the purchaser intimates to 
the seller that they are accepted.” 

Another important point of the law is that a purchaser 
of electrical apparatus not adapted to give reasonable satis- 
faction, may expend necessary money to repair it and the 
seller is liable for the amount. Moreover, although the 
condition of the device is improved but still it does not 
render reasonably satisfactory service for the intended 
purposes, the purchaser is entitled to damages in addition 
to the money he expended for repairs. 

For example, in H— vs. F—, 7 S. W. (2d) 313, decided 
during the past few weeks, it was disclosed that an electri- 
cal machine failed to operate properly and used too much 
electric current. The buyer proceeded, without knowledge 
of the seller to expend $75 in repairing it. After expend- 
ing this amount, it was worth $450 less than its purchase 
price. The seller sued to recover the full amount of the 
contract price contending that since he had not expressly 
guaranteed that article to the buyer, he should have re- 
turned it instead of expending money on it. 

However, the lower court held the purchaser entitled 
to deduct $525 from the purchase price and the higher 
court sustained this descision, in effect saying: 

“It appeared that these defects might be remedied at a 
reasonable cost, and the purchaser had the right to affirm 
the sale and to recoup the expenses incurred when sued for 
the balance of the purchase money. . . . But if, not- 
withstanding the expense the defect is not completely 
remedied the purchaser may recoup the difference 
between the value of the article and its contract price, to- 
gether with the expense.” 

However, the legal effect of an implied warranty is de- 
stroyed by a written or verbal agreement between the 
buyer and seller in which it is clearly understood that the 
seller does not impliedly guarantee his product. 

For instance, in I— Company vs. B—, 169 S. W. 549, 


0 


the contract after distinctly specifying an expressed guar 

stated : 

“This express warranty excludes all implied warranties.” 
(Continued on page 70) 
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Whats NEMA Doing 


A department covering activities of the divisions, committees and 





. 


sections of the National Electrical Manufacturers Association 
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New Nema Divisional Arrangement Indicates 
Flexibility and Coordination 


Che divisional up of the 
National Electrical Manufacturers As 
sociation demonstrates a high degree of 
flexibility and coordination in association 
to 
activities. 


new set 


It is designed chiefly 
coordinate Section 

The following outline gives the Sec- 
tions affiliated with each of the ten Nema 
divisions: 

Insulating Material Division—elec- 
trical porcelain, laminated phenolic prod- 
manufactured 
molded insulation, vulcanized fiber. 

Appliance Division—carbon arc lamp, 


Management. 
and 


assist 


ucts, electrical mica, 


electric range and water heating, fan 
motor, heating appliance. 
Radio Division—power supply, r« 
ceiver, transmitter, vacuum tube. 
Refrigeration Division—domestic re- 


frigeration, commercial refrigeration. 

Transmission and Primary Distribu- 
tion Division—high insulator, 
switchgear, transformer. 

Utilization and Control Division—air 
circuit breaker, carbon, electric measur- 
ing instrument, industrial control, mining 
and industrial locomotive, motor gene 
rator, panelboard and distribution board, 
signalling apparatus, storage battery. 

Wiring Devices Division—attachment 
plug, fuse, knife and enclosed switch, 
lamp receptacle and socket, snap switch. 

Wiring Materials Division—armored 
conductor and metallic flexible conduit, 
conduit fittings, electrical porcelain, 
metal molding, non-metallic conduit, 
non-metallic sheathed cable, outlet 
and switch box, rigid conduit, wire and 
cable. 

Industrial Heating Division—electric 
welding, melting furnace oven, resistance 
type furnace. 

Lighting Division—commercial light- 
ing, exterior lighting, electric sign, 
industrial lighting, street lighting. 

Overhead Trolley Line Materials Sec 
tion (not affiliated with any division). 


voltage 


box 


Nema Engineer Discusses 
Code Development 


\t a recent meeting of International 
Association of Electrical Inspectors, East- 
ern Section, W. J. Canada, Nema engineer, 
discussed the importance of the National 
Electrical Code and its relation to safety 
and economical production and installation 
of wiring materials. 

He discussed the growth of the N. E. 
Code and the functions of the Nema code 
committee. He pointed out the benefits 
to be derived from a uniform used 
nationally. 


code 
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NEMA Organization Diagram 


Membership—375 Electrical Manu- | 
| facturers in 48 Sections (Product 
Groups) and 10 Divisions for Ad- 
ministrative Purposes 


f 


oan | 
| 


Sil os 
Policies Division | | Section Council | 
| 





Mem Chairn of a 





BOARD OF GiIOVERNO 


RS 


18 members at large ted | 


ind “trom } 


tion ¢ 


elected by the 


Policies Division the Sec 


| NEMA Staff 








Transformer Section Effects 
Committee Changes 


The transformer section at its meeting 
at Hot Spring on May 20 and 21 appointed 
G. A. Sawin, Westinghouse Electric and 
Manufacturing Company, chairman of the 
business policy committee, succeeding H. 
W. Smith, who resigned. 

A committee consisting of M. F. Mitsch- 
rich Moloney Electric Company, chairman ; 
\. C. Farmer, Westinghouse Electric and 
Manufacturing Company; R. C. 
General Electric Company, and J. A. 
Johnson, Kuhlman Electric Company, was 
appointed to consider the standardization 
of accessories distribution trans- 
formers. 

The section is considering the colfection 
of statistics and has appointed a commit- 
tee consisting of A. C. Farmer, Westing- 
house Electric and Manufacturing Com- 
pany, chairman; L. C. Nichols, Allis 
Chalmers Manufacturing Company, and 
L. R. Brown, General Electric Company, 
to review the matter with Nema _ head 
quarters and to report results to the sec 
tion. 


pogge, 


for 


Molded Insulation Section 
Conducts Second Session 
member and six non-membet 
companies were represented at the second 
meeting of the Molded Insulation Section, 


Twelve 


Nema which was held July 16, at the 
Sylvan Estates Country Club, near Jack 
son, Mich. One of the features of the 


session was an expertly conducted tour of 


With LAAT HUN 
the plant of the Reynolds Spri 
pany. 

During the business meeting a commit 
tee was designated to study the adoptior 


of a trade for molded insulation \ 


resolution 


name 


was adopted to gather statistics 


on the losses of tools if any, during the 
past two years. Another resolution 

thorized the gathering of data effecting 
standard cost accounting. Figures pre 


sented at the meeting showed that for the 
first quarter of 1929 twenty molders, less 
than one-third of the country’s total, did 
business totaling $3,038,012. 


Sections Adopt Equalization of 
Traveling Expenses 


\ number of sections, in effort 
improve attendance at meetings, hi 
adopted a method of equalization of trave 
ing expenses, and in the sections in which 
this is in force, a very material improve 
ment has been shown in the attendance 
The total round trip mileage is figured 


an 
ive 


1 


for each member company of the section 
from New York City to the company’s 
home office. The total number of miles 


obtained is multiplied by five cents a mil 
and the result divided by the number oi 
members in the section. The result repr: 
sents the charge to each company 

When the funds are collected, each mem- 
ber located more than twenty-five miles 
from New York is rebated at the rate ot 
five cents per mile. Members not attend 
ing the meetings are charged pro rata, but 
do not receive a rebate and only one repre 
sentative from each company is figured on 
this basis. 

Notices of meetings with tentative pro- 


grams will hereafter be sent to members 


Screen Grid Radio Receiver 


Clearly Defined 


As a result formal 
by the National Better I 
to Louis B. F. 
the National 
Association, a 


ot a request mad 


Susiness Bureau 
Raycroft, vice-president 
Electrical Manutacturers 
definition of “screen grid 
radio has been worked out 
the use of the former organization in man 


unethical or 


receivers 


1 


watch misleading 


taining on 
advertising. 

In order to assure a uniform stand 
the entire radio industry R Manso 
chairman of the Nema Radio Engineer 
Council, and W. E. Holland, director 
the engineering division of the Radio Mar 
\ssociation, 


1] 
I 


ufacturers cooperated wit 


Mr. Raycroft in formulating the follow 
ing tentative definition : 

‘A radio receiver designed to utili 
not less than two screen grid tubes 
tuned radio’ frequency circuits may be 
properly classified as a screen grid 
ceiver.” 









These standards for indus- 
trial control apparatus in- 
clude American Standards, 


Nema Adopted Standards, 


Recommended Practices 


and Suggested Standards 
for future Design. The use 


of them results in greater 


uniformity andinim- 
proved quality of industrial 
control equipment 


T E following article is the fifth and 
last w , [ the Ind 


ad svrries presenimg titre 


ndsis 
( trol Standards of the National 
ectrical Manufacturers Assoctation. This 
tes forms a reference work of practical 
nformat concerning the manufacture, 
mance of industrial cont) 
equipment 


120-751 Abbreviations 
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Calibrating .. ee Cal 
Circuit Closing ong me ae 
Circuit Opening Cir. Op 
Concentric ... s Con 
Control .. ee ae ans ..Cont 
Current ; -Cur 
Curve Drawing ; Crv. Dre. 
Yefinite Time se heigis (Ate 1 
Differential eee eee ie 
Direct Current 13. As. 
Directional ; ake. 
Discharge . Disch. 
Misconnecting . Disc. 
Equalizer ee 
Expulsion . > .o BED. 
loat : ‘ v SoReL. 
Governor hate . Gov. 
Graphic Graph. 
Induction .. ..Ind 
nstantaneous : ..anst. 
nsulating or Insulatio1 ..Ins 
Inverse Time , Inv. T 
Lamit. i. . Lim 
Oil . ; oow onl 
{ YT { ratil i’ eee .Opr. 
Overload 5 pees Ie 
Poles and Throws 
Single Pole Single 
Throw Switch......S PS T Sw 
Single Pole Double 
Throw Switch......S P D T Sw. 
Double Pole Double 
Throw Switch.. 2PDT Sw 
Four Pole Double 
Throw Switch 4PDT Sw 
etc., €tc 
Pote ial . Pot 
Power . Pwr. 
POH scss%% Pull 
Pus . Push 
Recording .Rec 
Series (descriptive Ser. 
Series (used alone) Series 
Shunt (descriptive ee 
Shunt (used alone) ° Shunt 
Starting Stg 
Si onism Syn 


-Jndustrial Gontrol 
eStandards 


Synchronizing .Syn. 
Synchronous iad «a 
Under Voltage vs. Voit. 


VOMNGHO . 65<ceem<' Reoatt tasty Volt. 
Recommended Practice 6-13-1923. 
Recommended Practice 10-21-1924 





Specifications 
Specifications for D. C. Contactor Type Controller 
for General Purpose Traveling Cranes 


General 
120-801 (a) The control equipment 
shall conform to the standard rules of 
the National Electrical Manufacturers 
Association and the American Institute 
of Electrical Engineers. 

(b) The requisite contactors shall be 
provided tor the basic functions of the 
controller, such as stopping, reversing, 
and for the specified number and char- 
acter of speed control points. 

(c) The control equipment shall con- 
sist of the necessary master switches, 
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120-751 Abbreviations (continued) 


Specifications for D.C. Contactor Type 
Controller for General Purpose Traveling 
Cranes 

120-801 General 

120-802 Resistor Mounting 
120-803 Master Switch 
120-804 Controller Functions 
120-805 Contactor Capacity 
120-806 Disconnecting Means 








contactor panels, resistors, and protec- 

tive devices to meet the requirements of 

Rules 120-401 to 120-409 inclusive. 
Recommended Practice 11-17-1920. 


Resistor Mounting 


120-802 (a) The resistor units shall be 
mounted in substantial end frames, and 
provided with terminals for connection 
to the control panel. Where the re- 
sistors are furnished for separate mount- 
ing, the wiring thereto is not to be in- 
cluded. 

Recommended Practice 11-17-1920. 


Master Switch 

120-803 (a) The master switch shall be 
of the enclosed type and shall have re- 
newable contacts and terminals for ex- 
ternal connections 

(b) The master switch for hoist con- 
trol shall provide for not less than four 
points of speed control in each direction 


of operation for motors larger than 25 


(c) The master switch for bridge and 





trolley travel controllers shall provide 

for not less than three points of speed 

control in each direction of operation 
except under any of the following con- 
ditions, where not less than four points 
shall be supplied: 

(1) Where the full speed exceeds 150 

ft. per minute. 
(2) Where cars are to be dragged 
along the floor. 

(3) Where the rails are unusually 
slippery or uneven, and only one- 
half of the wheels are driven by 
motors. 

Recommended Practice 11-17-1920. 


Controller Functions 


120-804 (a) The hoist controller shall 
provide for dynamic braking control in 
the lowering direction. 

(b) Low (or under) voltage protec- 
tion shall be provided for each motor, 
either as a function of each controller or 
by a protective panel. 

(c) Overload protection shall be pro- 
vided for each motor, either as a func- 
tion of each controller or by a protective 
panel. When it is on the protective 
panel, it shall include either two single 
pole or one double pole contactor, ar- 
ranged for opening both sides of the 
line; and there shall be one overload re- 
lay in one side of the main line, and one 
overload relay for each motor circuit ir. 
the opposite side of the line. 

Recommended Practice 11-17-1920. 


Contacter Capacity 

120-805 (a) The continuous capacity of 
the main line contactors on the protec- 
tive panel shall be not less than 50 per 
cent of the combined one-half hour rat- 
ing of the motors, nor less than 75 per 
cent of the one-half rating of the largest 
individual motor. 

Recommended Practice 11-17-1920 


Disconnecting Means 


120-806 (a) A double pole line switch 
with provision for locking in the open 
position shall be provided, either on each 
controller or on the protective panel. 
When mounted on the protective panel, 
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it shall have a carrying capacity not less 
than that specified above for the main 
line contactors. 

Recommended Practice 11-17-1920. 


Fuses in Control Circuit 

120-807 (a) The control circuit system 
shall be protected by at least one fuse in 
each side of the line. 


Recommended Practice 11-17-1920. 


Additional Protective Panel Requirements 
120-809 (a) Where a protective panel 
is provided as part of the control equip- 
ment of the there shall 
vided: 


crane be pro- 
(1) Two lamp receptacles on the pro- 
tective panel fused and connected 
to the line outside of the 
line switch. These receptacles 
shall be connected in series; and, 
resistor shall 
be provided in this circuit so that 


wires 


where necessary, a 


50-watt 115-volt lamps may be 
used. 
NOTE I I'wo lamps may be used in these re 
ceptacles, one lamp and one plug for a lamp 
cord, so that a working light may be had, with 
the line switch open 
(2) A safety and reset station shall be 


Electrical 


provided for opening and closing 
the line contactors of the protec- 
tive panel. 

Recommended Practice 11-17-1920 


Magnet Brakes 
120-810 (a) A magnet brake shall be 
furnished for the hoist motor of sufh 
size to hold at least the rated full 
load torque of the motor when the mag- 
net coil is disconnected. 

Recommended Practice 11-17-1920 


cient 


Hoist Limit Switch 


120-811 (a) Where a hoist limit 


is required on the crane, it shall be ar 


witch 


ranged to stop the motor before the 
hoist reaches its upper limit of travel, 
irrespective of a failure of voltage or 
position of the controller The limit 
switch may be connected in the motor 
circuit directly, or a limit switch in the 
control circuit may be used, in which 
case an extra trolley wire will be pro- 
vided by the customer for the control 
circuit. 

Recommended Practice 11-17-1920 
NOTE I—It is preferable t have the limit 
switch connected directly in the mot 


nd operated by the bl 


Specifications for Building Equipment 
Control Apparatus 


Introduction 


120-820 (a) 


tor 


lhe requirements for mo- 


control equipment in buildings, such 


theatres, schools, 
special 
safety, of compactness of ar- 


buildings, 
involve 


as office 

hotels, etc. considera- 
tions of 
rangement and convenience of operation, 


accessibility and location. 





Standards Index for This Page 


120-806 Disconnecting Means (Continued) 

120-807 Fuses in Control Circuit 

120-809 Additional Protective Panel 

quirements 

120-810 Magnet Brakes 

120-811 Hoist Limit Switch 

Specifications for Building Equipment Con- 
trol Apparatus 

120-820 Introduction 

120-821 Scope 

120-822 General 

120-823 Enclosures 

120-824 Overload Protection 


Re- 


(b) Architects and Consulting En 
gineers, in recognizing this, have been 
careful to specify the features that such 


control equipment must possess, and the 
experience of brought 
unanimity of opinion as to the 
fundamental requirements. 

(c) The Controller Manufacturers 
sociated in the Apparatus Division of 
NEMA present these Specifications 
Building 1 Apparatus 
as a summary of the best modern prac 


many years has 


about a 
as- 


tor 


Equipment Contro 


as indicated by architects and en 
Adherence 
to these requirements will permit of the 
simplification of controller manufacture, 
improved service, economies in installa- 


tice 
gineers of .wide experience. 


tion, protection to the users and other 
of standardized practice 


advantages 





Scope 
120-821 (a) 
trol apparatus is defined as control for 
motors, 


Building equipment con 


driving fans, blowers, pumps, 


compressors, refrigeration ice machines, 
>., installed in office buildings, theatres 


hotels, apartment houses, and the like 


etc 
[Typical specifications of the apparatus 
are given in 120-831. 

(b) These specifications do not 
control for motors, running elevators or 
fire pumps 

General 
120-822 (a) ( shall rm 
to the National Electrical Code, the Na- 
tional Electrical Safety Code and to th 
Industrial Control Standards of NEMA. 
If provisions of State or municipal codes 


yntrollers contorm 


supplement the above, the manufacturer 
shall be informed by the purchaser. 

(b) 
lar 
covered by 


he following points with particu- 
control apparatus are 
National Electrical Code: 
Crircuir BREAKERS 

Where they may be used. 

When they may be used as the discon- 


reference to 


the 


necting switch. 

Capacity relative to motor rating. 
vad trip coil. 
Number of overload trip coils. 
One pole in each conductor. 

All poles must be 


ously. 


Setting of over] 


opened simultane 


lemperature rise. 
Spacing within an enclosure. 
Tests for insulation and are rupturing. 
[USES 
Where they are required. 
Where they may 
Rated capacity relative to motor rat- 
ing. 
One in each conductor. 
May be shunted while starting a squir- 
rel cage motor. 


be used. 
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Construction and dimensions. 
SWITCHES 

Where they are required 

Where they may be omitted 

Rated capacity. 

Disconnect all wires of the « 

Marking. 


Indicate position. 


ircuit. 


Construction. 
RHEOSTATS 
Lead wire insulation. 
When dust-proof enc losure is re quired. 


Low-voltage release required 1D.¢ 
starters 
Spacing of live parts 


Soldering lugs above 30 a1 
Clamps with upturned lugs up to 30 
amperes 


The following points, with particular 


reference to control apparatus, are cov- 
cred by NEMA Standards 
ERAI 
Nomenclature 
Basis of rating 
Overload protects Ss 
Under or low voltage release pro- 
tection. 
Service classification of resistors. 
Starting currents. 
[EMPERATURE RISE PERMISS 
On resistor. 
On contactors. 
Coils. 
On busbars. 
CONSTRUCTION DETAILS 
Range of operating voltages of cor 
tactors. 
Enclosures. 
Insulation distances. 
What are acceptable as non-corrodible 


materials. 

Standard resistors for general purpose 
motors. 

Terminal markings 


Some municipalities, notably Chicago, 


nd some States, as California and Wis- 
consin, have codes which require certain 
feature Ss not generallv called for. It is, 


therefore, necessary to specify what lo- 


cal rules apply to the apparatus in ques- 
tion. 

Enclosures 
120-823 1) In general, open type ap- 
paratus is permitted when it is under 


competent supervision, installed where it 
is accessible only to qualified authorized 
' 


nd where the voltage to ground 


1 300 volts. Where accessible 


is less tha 


¢ T 


1 
’ er 
} 1 
oO Cl i 


ian qualified persons, the ap- 


should be of 
It is, therefore, 
whether the 
1 1 or 


ciosed ¢ 


the enclosed type 


paratus 


necessary to specity 


controller is to be the en- 
open type. 
(I 


») Provision shall be made for pro- 


viding a lock to enclosures. The 
means may be a hasp to receive a pad- 


1 


a 1 
iOocK, un 


less otherwise specified. 


Overload Protection 


120-824 (a) 
above 10 hp 


protection shall be 


\bove 5 hp., 115 volts, or 


at the higher voltages, over- 


load provided by time 


ge 


limit circuit breakers of the equivalent, 
~} 


h as contactors with overload relays 


suc 


Fuses or thermal cutouts may be em- 
1 


ploved for protection of smaller motors 
devices 


ller 2. 
— se 


overload prote ction 


mounted 


») Che 


on the contro 
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naturally in- 
furnished 


form a 


where 


cept they 
tegral part of the 
disconnecting means. 


separately 


Mounting 
120-825 (a) The supporting frame of 
the controller shall be arranged for floor 
or wall mounting as specified by the pur- 
chaser. 
(b) If the 
requires a 


location of the 
certain mounting arrange- 
ment, it should be specified, otherwise 


manufacturers’ standard will be fur- 
nished. 
Classification of Controllers 
120-826 (a) Purchaser shall specify: 
I—SuppLy 
1. Direct current or alternating cur- 
rent. 
? 


2. Voltage. 
(And if alternating current): 

3. Three-phase, two-phase or single- 
phase, 3-wire or 4-wire for three- 
phase and two-phase. 

4. Frequency. 


II1—Controt (one of the following) : 


1. Manual, starting duty. 

2. Manual, regulating duty. 

3. Automatic, starting duty. 

4. Semi-magnetic, speed-setting, reg- 
ulating duty. 

5. Full-magnetic speed, indicating. 


regulating duty. 

I1I—Sprreep REGULATION 
Armature resistor (D. C.). 
Field resistor (D. C.). 
Rotor resistor (A. C.). 
Pole changing (A. C.). 

5. Brush shifting (A. C.). 
120-827 (a) It frequently becomes de- 
sirable to combine, for the purpose of 
pump control, two controllers in a single 
unit for a single motor, or for two mo- 
tors. Where such is the case, classifica- 
tion of the apparatus becomes as follows: 


who 


I—SINGLE Morors. 

1. Dual manual. 

2. Dual automatic. 

3. Dual manual and automatic. 
II—Two Motors. 
1. Duplex manual. 
2. Duplex automatic. 
3. Duplex manual and automatic. 
1) Dual Manual. 
Consists of two manually oper- 
ated starters mounted on a com- 
mon panel with a transfer switch, 
which may be employed to con- 
nect the motor to either of the 
two starters at will. 


> 


- 


Consists of two automatically op- 
erated starters mounted on a com- 
mon panel with a transfer switch, 
which may be employed to con- 
nect the motor to the two starters 
at will. 

\. (3) Dual Manual and Automatic. 
Consists of one automatic starter 
and manual starter mounted 
on a common panel with a trans- 
fer switch. The motor 
operated at will by either the 
manual starter or the automatic 
starter through the control of a 
suitable pilot device. 

B. (1) Duplex Manual. 
Consists of a manual 


one 


may be 


starter for 


each motor and a transfer switch 





controller B 


2) Dual Automatic. B. 


120-828 (a) 


speed-setting control panel shall be pro- 


which, in one position, will pro- 
vide connections for operating 
motor No. 1 and starter No. 2, 
and motor No. 2 and starter No. 
1, and in the other position shall 
provide connections for operating 
motor No. 2 with starter No. 2 
and motor No. 1 with starter 
No. 1. 

2) Duplex Automatic. 

a—Consists of two magnetic start- 
one double pole pilot 
transfer switch, and one pilot 
control device. This arrange- 
ment contemplates that 
motor and one magnetic con- 
troller will be used as a spare 


ers, 


one 


or emergency equipment. The 
pilot transfer device shall 
therefore provide, in one posi- 
tion, for connecting the pilot 
device to function with con- 


troller No. 1 and motor No. 1, 
and in the other position to 
function with controller No. 2 
and motor No. 2. 

b—Consists of two automatic 
starters, one pilot circuit trans- 
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120-825 Mounting 

120-826 Classification of Controllers 
120-827 Pump Control 

120-828 Tryout Switch 

120-829 Pilot Control Devices 

120-830 Speed Indication Remote Control 


Station 


120-831 Typical Specifications 





fer switch and two pilot con- 
trol devices. It is contemplated 
that the two pilot control de- 
vices may have different ad- 
justments so that one takes 
care of a normal demand while 
the other operates only when 
there is an abnormal demand. 
The connections shall be such 
that with the transfer switch 
in one position, the pilot de- 
vice No. 1 will operate with 
starter No. 1 and motor No. 1 
and pilot No. 2 will operate 
with starter No. 2 and motor 
No. 2. In the other position 
pilot No. 2 will operate with 
starter No. 1 and motor No. 1 
and pilot No. 1 will operate 
with starter No. 2 and motor 
No. 2. 
3) Duplex Manual and Automatic. 
Consists of one automatic starter, 
one manual starter and one trans- 
fer switch. With the transfer 
switch in one position, motor No. 
1 may be operated by the manual 
starter and motor No. 2 by the 
automatic starter under the con- 
trol of the pilot switch, while in 
the other position, motor No. 1 
may be operated by the automatic 
starter under the control of the 
pilot device and motor No. 2 may 
be controlled by the manual 
starter. 


Tryout Switch 


With each automatic and 
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vided a tryout switch, by means of which 
the starter may be operated independent- 
ly of the pilot control device. 


120-829 
control 
chaser, 


Pilot Control Devices 


(a) One of the following pilot 
devices, as specified by pur- 
shall be furnished with each 


automatic starter or magnetic controller. 


Float Suutch. 


a. 
Float switch shall be single pole, 
enclosed type, with quick break fea- 
ture, together with suitable float 
and operating mechanism. 
b. Vacuum Regulator. 
Vacuum regulators shall be single 
pole, enclosed type, with quick 
break feature. 
c. Pressure Regulator. 
Pressure regulators shall be single 
pole, enclosed type, with quick 
break feature. 
NOTE—A relay in combination with a slow mov- 
ing regulator affords the equivalent of quick 
break. 
d. Push Button Master Switch. 


Push button master switch shall be 
of the enclosed type and each but- 
ton shall be marked to indicate its 
function. The switch case shall 
provide for conduit wiring. 


Speed Indication Remote Control Station 


120-830 


(a) With each full magnetic 


speed indicating controller shall be fur- 
nished a remote control station adapted 
for starting and stopping the motor, for 
adjusting the speed, and for indicating 
the relative speed attained. 


120-831 


Typical Specifications 


(a) The following form of 


specifications is recommended for use by 


architects, 


engineers and others who 


have occasion to write specifications for 
building equipment control apparatus: 


a. 


c. 


e 


General. 

Control for (motor rating and ser- 
vice application) shall conform to 
the specifications of NEMA for 
building equipment and control ap- 


paratus. 
. Supply. 
Supply will be: 
eres volts D. C. 
ee Volte “A. Con. ccées a pnage 
eases WIPl S55 ceeds tere 


Operation. 
Control shall be (specify type de- 
sired from the following list). 
Manual, starting duty. 
Manual, regulating duty. 
Automatic, starting duty. 
Semi-magnetic, speed-setting, reg- 
ulating duty. 
Full magnetic, 
regulating duty. 


speed-indicating 


. Regulation. 


(Omit this paragraph if constant 
speed motor is used). Speed reg- 
ulation shall be accomplished by: 
(select method desired from the 
following list). 

Armature resistor (D. C.). 
Field resistor (D. C.). 

Rotor resistor (A. C.). 

Pole changing (A. C.). 

Brush shifting (A. C. 

Inclosure. 

(Continued on page 8&2 
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How many 
can you use? 


A complete treatise, incorporating the 
most advanced technical information 
on the use and fabrication of lami- 
nated bakelite ... written especially 
for engineers, production managers 
and mechanics whose work requires 
a thorough knowledge of insulating 
materials. This Vest Pocket Manual 
on Phenolite, laminated bakelite, is 
just off the press, and free to those who 
need it. How many can you use? 
Write us today. 
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WILMINGTON, DELAWARE, U.S.A. 
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Electrical Instruments for Aircraft 





A discussion of the requirements for electrical instruments 
in aircraft as an aid in their construction 


Continued from page 33 


that a 
possible crack or scratch cannot be the seat of an electrolytic 
reaction. Instruments should be hermetically sealed when- 


ever pt ssible. 


eral, all protective coatings should be so chosen 


work 
have is- 
instruments are 
According to these, altimeters, airspeed indica- 
tors and tachometers must have a 2 3/4-in. dial and 
mounting lugs of definite size and position. [uel and oil 
pressure gages, and distant reading thermometers must have 
a 1 7/8-inch dial. These specifications may be obtained 
from either the Bureau of Aeronautics, U. S. Navy De- 
partment, Washington, D. C., or Material Division, Army 
Air Corps, Dayton, Ohio. Although these specifications 
apply only in the purchase of instruments for the Services 


Size—The tendency in all aeronautic instrument 
is toward standardization. The army 
sued specifications on which all of their 
purchased. 


and navy 


four 


they are being adopted by manufacturers generally and 
any departure from them will soon meet resistance, even 


in the purely commercial field. 


Scale Arrangement and Magnetic Shielding are 
Two Important Functions 


S CALE ARRANGEMENTS—In the quick comparison 
of instrument readings a series of adjacent vertical 


scale instruments offers a decided advantage. This is par 
ticularly true in the case of multi-engined planes where it js 
essential to set the three engines to the same speed. Tachoni- 
eters for this purpose would be easily read if they had 
identical vertical scales, mounted side by side. 
of this apparent advantage the tendency seems to be 
definitely toward round dial instruments. The present 
operators seem to be interested in being able to read an 
instrument with equal absolute accuracy over the entire 
range from when the plane lies idle in the hangar to when 
it is being run at full speed. These requirements of a 
uniform open scale of a definite size practically demand that 
such indicators as tachometers, airspeed indicators, and 
altimeters should have an allowable pointer motion of ap- 
proximately 300 degrees. The electrical instruments which 
are now commercially available with such a pointer motion 
are of foreign origin. 


In spite 


The rotation of the pointer beyond 
90 deg. has been accomplished by two distinct methods: by 
gearing up the motion of the pointer shaft in a 90 deg. 
instrument, and by using a novel magnetic circuit so that 
the current carrying coil in the instrument actually moves 
through 300 deg. The time may come when a suppressed 
instrument, i.e. for example, a tachometer with a 
scale to be read only between 1600 and 2000 r.p.m. will 
give the operator all of the necessary information. Until 
then the electrical instrument manufacturer must furnish 
a 300 degree instrument if he is to compete seriously with 
the existing non-electrical types. 

Ma 


zero 


netic Shielding—At present there is some opposition 
of electrical instruments if for no other reason 


in that they may set up magnetic fields and so affect com- 


he 1Se 


Those who have experienced such diffi- 
demand that the 


reading 
readings. 


MASS 


ulties will instrument be so 


probably 


magnetically shielded that the compass will be unaffected 
when the instrument under consideration is either inserted 
or removed from its position on the instrument panel. With 


eth 
the increased 


use of distant indicating compasses, such as 


the earth inductor, this trouble will be minimized as it will 
then be possible to place the direction sensitive element of 
the compass at an appreciable distance from the instruments 
to be read. Such a universal adoption of the distant in- 
dicating compass is decidedly improbable until its reliability 
has been increased and its price decreased. 

Instrument Markets—Leaving out of consideration the 
military services, out of whose appropriations the present 
aeronautic instrument industry has been so largely built 
up, the manufacturer has three possible outlets for his 
products. 

Transport planes will become more and more dependent 
upon electrical systems of communicating intelligence from 
various parts of the plane’s structure to the pilot. Mechani- 
cal connections between engines and instrument panels are 
giving trouble in the present multi-engined planes and the 
situation is liable to become worse as the distance between 
these elements is increased in larger planes. These planes 
will demand the best and most reliable equipment 
curable, almost without regard to cost. 


pro- 


As the general price of engines ard planes declines and 
places them in a class available to individual owners, a 
market will be created for instruments in which price is 
of importance. These light planes, probably single-engined, 
will not demand the great variety of instruments to be 
carried by the larger transport planes. Some instruments 
which will be carried will be absolutely essential to the 
safety of this individual means of transportation and should 
never be built cheap at a sacrifice of their serviceability. 
Any of our automobiles, past or present, could be run in- 
definitely under all conditions of weather, without instru- 
ments and without resulting harm to any of the occupants. 
This cannot be said of our planes and there seems to be 
little probability that it ever will be. 


High-Grade Instruments of the Most Exacting 
Types Necessary for Test Flying 


CJ~ HE third type of flying for which instruments must be 
built is that of flight test work. Here the demand is 
likely to be small and concentrated with a few large plane 
manufacturers and users. The demand, however, will be for 
instruments of the greatest possible accuracy. In this field, 
there is, at present, a keen demand for some universal type 
of distant recorder which does not require any photographic 
processes. All of the variables encountered in flight test 
work, such as air-speed, pressure, temperature, r.p.m. and 
strain on various members are readily convertible into 
variations in either current or voltage which could be 
recorded at a central point with a suitable instrument. This 
recorder might readily be mounted on a spring suspension 
to shield it from vibration and shocks, and might be 
thermally insulated and kept at any required temperature 
during a run. It should, however, function in any position, 
deliver a continuous record which can be read without any 
further equipment, and be capable of recording with a lag 
of less than one second, variations in current of the order 
of 50 microamperes, or variations in voltage of the order 
of 5 millivolts. 
Many engineers have long since decided why some of 
this apparatus delivered. Perhaps someone 
with a more flexible mind can solve the problems. 


cannot be 
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Helpful Facts about electrical insulation 






















40 pages of useful data 
for the electrical manu- 
facturer and repairman 


CWT 

Tables of physical and electrical 
characteristics amplified by sug- 
gested applications for the seventy 
and more electrical insulations are 


contained in this new catalog. 


It is a handbook that will prove 
extremely useful to the electrical 
industry. Copies are now ready 
for distribution. Write and tell us 


how many copies you can use. 


MICA INSULATOR COMPANY 


New York: 200 Varick St. Chicago: 542 So. Dearborn St 
Works : Schenectady, N. Y. London, England 
Cleveland Pittsburgh Cincinnati Birmingham: Seattle 
San Francisco Los Angeles Toronto Montreal 


Empire Oiled Insula- 
tions; Super - Micanite 
and Micanite bonded mica 
insulation; Mica Insulating 
Varnishes, Compounds, 
Cements, Friction and Rubber 
Tapes are some of the products 
of the Mica Insulator Company. 
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Standardization Aids the Electrical Industry 
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(Continued from page 25) 


requiring standard coupling and braking systems for rail 
roads and uniform braking and gear shift controls for 
automobiles have been welcomed as a national asset pro- 
moting the safety of the general public. In the prepara- 
tion of standards designated as ‘Codes,’ the present ten- 


dency to resort to details or to prescribe specific construction 
methods detracts materially from their merits. Standards 
of this character should preferably contain no mandatory 
provisions and be limited to general recommendations if 
The administration of 
codes by local authorities inevitably leads to 


they would be of practical value. 
mandatory 
conflict and losses through inability to take advantage of 
improved methods not recognized in a prevailing code 
standard. 

lhe advantages derived from simplification and elimina- 
tion of waste in any undertaking should be too well known 
to require enumeration at this time. The manufacture of 
munitions during the late war furnished an outstanding 
example of the advantages derived from simplified manu- 
facturing developing volume production. 
Standardization of business procedure and processes has 


processes in 


not infrequently restored a failing business to prosperity. 


The success of the Pullman Company has been built upon 
standardized construction and service methods. 
With all that has been done in our own industry, many 


important projects require further study and _ possible 
standardization.: Rating standards, switching apparatus, 


high tension insulator design and performance, lightning, 
protective equipment, distribution systems and their allied 


devices, cable insulation, insulating oils, appliance per- 
formance, service regulations, and motor rules are all 


projects warranting continuous efforts toward complete 
standardization. The cost of prosecuting this work is high 
involving the time and efforts of hundreds of individuals 
supplementing annual expenditures variously estimated at 
from $8,000,000 to $10,000,000. 

Standards may be nothing to enthuse over, yet there is 
a considerable measure of satisfaction in viewing past ac- 
complishments in the standardization field. It is apparent on 
every hand that this work has already contributed materially 
to the welfare of the manufacturer and the ultimate con- 
sumer in such liberal measure as to warrant recommenda- 
tions for continued support and prosecution of standardizing 
activities on behalf of the electrical industry. 


Implied Guarantees on Electrical Products 


(Continued from page 62) 


The court held that this clause prevents the buyer from 
relying upon the law that a seller implied a warranty in 
addition to the expressed guarantee. 

In still another case, D— Mfg. Company vs. M—, 101 
N. W. 903, the language construed as excluding the implied 
warranty was: “It is understood the goods are warranted 
only against breakage caused by manifest defects.” 

Yet, the mere fact that a contract of sale contains an 
expressed guarantee does not destroy the implied guarantee, 
unless it is clearly understood that such is the intentions of 
the parties. 

For illustration, in R— Company vs. S— Company, 83 S. 
E. 138, it was disclosed that a company engaged in trans- 
mitting electrical power ordered from another company, 
engaged in the business of manufacturing wire for elec- 
trical transmission, certain copper wire. The written con- 
tract specified the diameter of the wire and contained a 
guarantee clause, which reads as follows: 

“We guarantee the wire not to vary in gauge over one 
per cent above or below diameters given, and to have 
conductivity of not less than 97 per cent of that of pure 
copper. 

It was also stated that the acceptance of this proposition 
constituted a purchase of the material and bound the com- 
pany to deliver the same. Underneath this provision, the 
purchaser signed his name. 

When the purchaser received the material he refused 
to pay for it contending that the wire broke readily and 
was unfit for the purpose for which it was intended. 

The seller contended that he was not liable for an 
implied guarantee as he had fully complied with the ex- 
pressed guarantee. 

However, the court held the seller liable to the pur- 
under an implied warranty that the wire be so con- 


chaser u 
structed as to be properly adapted for use in transmitting 





electricity and free from latent defects, explaining the law 
on the subject in the following language: 

“Under such a contract specifying the diameter of the 

wire and its conductivity, there was no implied warranty 
that it would accomplish all that was expected of it or 
intended by the purchaser, but there was an implied war- 
ranty that it was properly constructed copper wire of the 
size and kind specified, and reasonably suited for use as 
such. . In the absence of an express warranty it places 
upon the purchaser the duty of using caution in de- 
tecting defects; but it declares that in all cases (unless 
expressly or from the nature of the transaction excepted) 
there is a warranty declared by law to be implied in the 
respects mentioned. ... If a contract expressly declares 
that there shall be no other warranties than those ex- 
pressed, no difficulty can arise. Where the express 
contract covers or supersedes the implied warranty of the 
law, it excludes the latter; but where the two are in con- 
flict, and the parties have not undertaken by the express 
warranty to cover the whole subject matter of the sale 
and of the warranties which the law itself implies, they are 
not excluded, except so far as the express warranty deals 
with the subject matter of the implied warranty. 
We are not contending that terms can be added to a 
written contract by parol testimony, but that where the 
parties make a written contract the law may make certain 
implications in regard to the subject matter, and that one 
of the things which it implies in a sale of personalty is a 
warranty of certain things, unless that warranty is ex- 
pressed by reason of the terms of the contract itself or by 
reason of the nature of the transaction. This is an impli- 
cation which the law itself imposes, except under the cir- 
cumstances mentioned; and it is an entirely different 
matter from endeavoring to super-add to a written con- 
tract parol agreements.” 
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ROVED 


LECTRIC Motors equipped with New Departure Ball 


Bearings have passed all tests in the workshops of all 


















industries. High load-carrying ability, both radial and 
thrust - - true rolling motion - - accuracy and compactness make 
these bearings superbly fitted for electric motor service. The 
& "ges rotor retains its initial concentricity with its stator and lubri- 
e cation is necessary only at long intervals - - two money-saving 
advantages. 

The New Departure-equipped U. S. Motor shown drives a 
large milling machine; it has given faithful and faultless ser- 
vice for many months. 

Mechanical, economical and electrical advantages of New 
Departures are further explained in our two booklets, “Cutting 
Your Costs” and “Booklet K.” What is your name and address? 
Ours is The New Departure Manufacturing Company, Bristol, 
Connecticut; Detroit. Chicago, San Francisco and London. 


DEPARTURE 


BALL BEARINGS 
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NOTHING ROLLS LIKE A 7 
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Electrical -A(anufacturing ACews 


A department containing news, and descriptions of new materials, parts and 






devices for the manufacture and repair of electrical products 


nN 
Cooperative Agreement Reached 


by Standards Bodies 


ooperative 


agreement between the 
and the 
Standards, which will en 


turage national 


Standards Association 
S. Bureau 
activities 
} 


standardization 


ndustries, was ratified recently by 


icorge K. Burgess, director of the Bureau 
i Standards and by the board of direc 
rs of tl American Standards Associa 

board also considered the invitation 
xtended to the American Standards Asso- 


join with the national standard- 


ciation to 


zing bodies of fourteen European coun- 
ries in the International Standards Asso 
iat which has its headquarters at 
sade Switzerland. It was decided, how 
er, that this matter should be held over 

sideration at the next meeting of 

the board, to permit further study of the 
methods by which the American Standards 
\ssociation could cooperate with the for- 
ign bodies The board also resolved to 


marily 


the rank 


a national federation of forty 
technical 
cludes the [ 


meet immediate requirements. 


iunch an extensive national campaign to 
; industrial standardization activities 
na basis merited by the tremendous sav- 
ngs which these activities are securing for 
A finance committee, 
Jancroft Gherardi, chairman, 
Quincy Bent and Howard Coonley, was ap- 
pointed to head this effort. 

Under the terms of the agreement with 
he Bureau of Standards, the primary ef 
the bureau will be to serve 
ndustrial groups which have no satisfac 

standardization facilities of their own. 
The bureau will help these groups to for- 
standards designed to 
The Ameri- 
an Standards Association will 
with those bodies having standard 
ation facilities and will bring together 
such groups for the formulation of “Amer 
Standards” which represent a true 
ational consensus of. approval. Where 
easible, temporary standards prepared with 
he aid of the Bureau Standards will 
brought before the American 

Association for advancement to 
of “American Standards.” 
American Standards Association is 
government, 
and trade and in- 
J. S. Department of Commerce, 
3ureau of Standards is a 
ivision, in its membership 


finance 


\merican industry. 


onsisting of 


tort ot those 
tory 


mulate temporary 


work pri 


can 


ot 
ilso pe 


Standards 


Th 


associations, 


f which the 


Committee Appointed to Study 
Educational Broadcasting 


Declaring that ‘This may 
lave more important results than we now 
realize,” Secretary Wilbur of the Depart- 
ment of the Interior, brought to a close 
recently an informal meeting held in Wash- 
ington to discuss the possibilities of edu- 
cation by radio. A committee headed by 
U. S. Commissioner of Education William 


conference 
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John Cooper has been named to make a 


thorough, authoritative study of the entire 
ak * 


ject 


. 1p 
The purpose of this new “Advisory Com- 
mittee on Education by Radio,” as it is offi- 
cially called, is simple yet comprehensive. 


Wilbur 


erms: “The 


of it in these 
radio as 


iry speaks 


possibilities of an 
tool appeals to educators, broad- 
public at 
This general interest has led to the 
of 
fact-finding study 


] ] 
educational 


casters, manufacturers, and the 
large 
appointment 1 committee to make a thor- 
of the situation.” 


radio industry, says the De- 


oug! 
Phe 
partment of the Interior, is profoundly in- 
terested, with the committee, in the subject 
»1f educational broadcasting. 


whole 


It recognizes 
that such broadcasting is still largely ex- 
perimental. It believes that its possibilities 
great. It that all the efforts 
the have succeeded in 
of the 27,800,000 
that three- 
fifths of the potential market is still un- 
developed. More important still, it knows 
that such an alliance, once well organized 
well all the 
ized forces of education, would lift radio to 
a position of tremendous power and im- 
portance among national industries. 


realizes 
industry so far 
reaching but 11,000,000 


1 
homes in this country nearly 
| 


and carried on, with organ- 


For many reasons, therefore, continues 
the statement, the entire radio industry 
may be expected to cooperate enthusias- 
tically with the Advisory Committee in 


its efforts to make of this subject a study 
will be in the highest degree com- 
authoritative, sound, and useful. 


whicl 
ple cc. 


June Electrical Exports Rise 
Above Last Year’s Level 


Electrical apparatus exported from the 
United States during June, 1929, according 
to the Bureau of Foreign and Domestic 
Commerce of the U. S. Department of 
Commerce, totaled $11,672,425, as compared 
with $9,254,855 for June, 1928. A substan- 


tial increase of electrical exports for the 
first six months of 1929 over the corre- 
sponding period of 1928 is shown. The 


are $70,788,339 and $54,266,866, re- 


totals 
spectively. 
item of 


The largest single listed 


for June, 1929, is refrigeration sets up to 


export 


one-quarter ton capacity, the total being 
$1,118,53 For the first six months of 
this year, total value of this item is 
$5 274,034 Next in order of value are 


radio receiving sets, $539,547 for June, 1929, 
is compared with $228,983 for June, 1928; 
t six months of 1929 and 1928, $3,015,- 
and $1,300,134, respectively. Insulated 
copper wire and cable stand next in order 
f value, the totals $538,290 for 
1929: $484,206 for June, 1928; 
392,393 for first six months of 1929; 
311,459 for first six months of 1928. 
Canada was the chief destination for 
U. S. electrical exports during June, 1929. 


firs 
552 


being 


June, 
$3, 
g? 


HIN TT 


A total of $3,196,437 of electrical apparatus 
went to that country. Argentina was next 
in importance, total value of goods shipped, 
$1,047,237. The largest single item im- 
ported into the United States during June, 
1929, was miniature carbon filaments for 
incandescent lamps, total number imported, 
5,728,525; total value, $136,108. These 
were imported from Japan. 


New York Electrical Show Plans 
Progress Rapidly 


Electrical appliances and equipment of 
every description, that plays a significant 
part in the progress of the electrical world, 
will have an important place in the first 
National Electrical Exposition, which will 
be held in Grand Central Palace, New 
York, from October 7 to 12 The exposi- 
tion is under the auspices of the Electric 
Board of Trade New York and the 
New York Electrical League. Since the 
announcement of the exposition a few 
weeks ago, a constant flow of inquiries 
has been forthcoming, and much of the 
space allotted for the display has already 
been sold. 

The display will be exceedingly compre- 
hensive in scope. It is designed to attract 
both the industrial user and the domestic 
consumer of electric current. Nothing 
but electrical equipment will be featured, 
and in order that the exhibits may be 
viewed to the best advantage, the hours 
from 10 a. m. to 2 p. m. are to be restricted 
to the admission of industrial and com- 
mercial users only. From 2 p. m. to clos- 
ing the general public will have the same 
opportunity for comparison and selection 


of 


among the electrical achievements of the 
day. Plans for the arrangement of the 
exhibits are being made from the view- 
point of convenience to these two im- 
portant groups. 

The show committee of the first Na- 


tional Electrical Exposition is as follows: 
Theodore H. Joseph, chairman, E-J Elec 
tric Installation Company; S. E. Kimball, 
Kimball Electric Company; W. B. De- 
Forest, Graybar Electric Company; Harry 
\. Hanft, electrical contractor; W. B. 
Edison Electric Appliance Com- 
pany; Hugo Tollner, Tollner Electric 
Company; W. S. McClure, New York 
Edison Company, and Earl Whitehorne, 
president, Electrical Board of Trade of 
N. Y., and New York Electrical League. 
I'red W. Payne and Charles F. Roth are 
co-managers of the exposition. 


Pierce, 


Colored Television Shown 
by Bell Laboratories 


Television in color demonstrated 
recently by the Bell Television Labora- 
tories, New York City. The arrangement 
consisted of a wire hookup across a room 
between transmitter and receiver. Through 
a small peek hole were clearly perceiv- 


Was 
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Of the major qualities which, summed up, rep- 


resent the measurable value of a die casting, 


the invisible one of SERVICE ranks foremost 
in the minds of most buyers. The value of 
NEWTON SERVICE becomes manifest on 
short acquaintance. It balances the quality value 
which has been responsible for the still grow- 


ing preference for this Company’s product. 
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ble the colors which were passed before 
the transmitter. 

The Bell Laboratories, it was said, are 
concentrating on the development of tele- 
vision by wire, rather than by radio. Ex- 
perts believe that the application of tele- 
vision as an accessory to regular telephone 
service is entirely feasible and would prove 
commercially successful. 


Summer Sales Are at Peak, Says 
R. M.A. President 


Summer sales of radio products and also 
production are now at their peak accord- 
ing to President H. B. Richmond of the 
Radio Manufacturers Association in dis- 
cussing the meeting of the R. M. A. board 
yf directors, held Aug. 8 at the Clifton 
Hotel, Niagara Falls, Ontario. Many na- 
tional radio problems, especially those re- 
lating to the manufacturer, were discussed 
by the R. M. A. board of directors with 
plans for expansion of service to the radio 
public and to members of the Association. 

“Summer sales of radio products are ex- 
cellent,” said President Richmond. “Many 
‘f our manufacturers report that summer 
business this year is as good or better than 
last summer despite the fact that there 
was the extraordinary stimulus to sales last 
year of the political campaign. Better 
broadcasting, including unique hot weather 
novelties developed by the broadcasters, 
together with better performing receiving 
sets, are undoubted reasons for the wider 
summer use and enjoyment of radio. 

New products, new models with the 
substantial improvements made by the in- 
dustry, have been made available to the 
public and placed on the market sooner 
this year. Virtually all of the new radio 
products shown at the R. M A. Trade 
Show at Chicago this year are now on 
the market, in some cases about sixty 
days sooner than in past years. Many of 
our manufacturers have greatly increased 
their production schedules. A mid-summer 
survey gives every indication of an excel- 
lent radio year, with better radio programs, 
better broadcasting, and better products 
with more value per dollar to the radio 
purchaser than ever before.” 


Light’s Golden Jubilee Body 
Includes Prominent Names 


The following well-known men and 
women have accepted membership on the 
general committee in charge of Light’s 
Golden Jubilee, the worldwide celebration 
of the fiftieth anniversary of Thomas A. 
Edison’s incandescent lamp: 

Herbert Hoover, honorary chairman; 
Miss Jane Addams, James R. Angell, 
Gen. William Wallace Atterbury, Gen. 
Robert Lee Bullard, Dr. Nicholas Murray 
Butler, Rev. S. Parkes Cadman, Newcomb 
Carlton, Walter P. Chrysler, Paul D. 
Cravath, P. E. Crowley, John W. Davis, 
Gen. Charles G. Dawes, George Eastman, 
Harvey S. Firestone, Hon. John S. Fisher, 
Dr. Simon Flexner, Henry Ford, Rev. 
Harry Emerson Fosdick, James W. Gerard, 
W. S. Gifford, Miss Virginia Gildersleeve, 
Hon. Fred W. Green, William Green, Will 
H. Hays, Dr. John Grier Hibben, A. B. 
Houghton, Roy W. Howard, Charles 
Evans Hughes, Otto Kahn, Hon. Morgan 
F. Larson, Clarence H. Mackay, Dr. 
Charles Horace Mayo, Dr. William James 










Mayo, Hon. Andrew W. Mellon, Hon. 
Dwight W. Morrow, Prof. E. L. Nichols, 
Frank B. Noyes, Dr. Henry F. Osborn, 
Gen. John J. Pershing, Dr. Michael F. 
Pupin, Fred W. Ramsey, A. W. Robert- 
son, H. M. Robinson, John D. Rockefeller, 
Jr., Julius Rosenwald, Charles M. Schwab, 
Mrs. John F. Sippel, Dr. Samuel Wesley 
Stratton, B. E. Sunny, Paul M. Warburg, 
Daniel Willard, Dr. Stephen S. Wise, 
Owen D. Young. 


New Conduit Fittings Company 
Headed by J. C. Boyton 


J. C. Boyton, for fifteen years general 
manager of the Adapti Company, Cleve- 
land, Ohio, is now president of the Adalet 
Manufacturing Company, 4610 St. Clair 
\ve., Cleveland, Ohio. This new organiza- 
tion will manufacture a complete line of 
conduit fittings, which will include body 
boxes, box connectors, boxes and covers, 
entrance service caps, conduit boxes, pipe 
fittings, junction boxes, service entrance 
fittings, service and pipe clamps and marine 
fittings. 

The Adalet Manufacturing Company 
has announced a policy which emphasizes 
cooperation with wholesalers and _ protec- 
tion to them in the sales of their prod- 
ucts. An engineering department will be 
at the disposal of conduit users. 


Erie Malleable Iron Alters 
Territorial Management 


Erie Malleable Iron Company, Kondu 
Division, Erie, Pa., announces the follow- 
ing changes in its territorial divisions: 

The Cleveland branch is no longer a 
central divisional office but is now a dis- 
trict office operating under the jurisdic- 
tion of Pittsburgh. H. B. Schreck is now 
manager of the Cleveland office, with head- 
quarters in the Leader Building. In ad- 
dition to Cleveland, the Toledc, Cincinnati 
and Columbus offices also come under the 
territory of Pittsburgh. C. B. Small man- 
ages the Pittsburgh office. 

The Philadelphia office, located in the 
Widener Building, is in charge of H. N. 
Stark, and operates under direction of 
the New York office. E. J. Hunter is dis- 
trict manager at New York. The Boston 
office, also under direction of New York 
is located at 1 Court St., Boston, in charge 
of W. P. Dudley. 

Detroit is now under the jurisdiction of 
the Chicago office. Lee Marion is Detroit 
manager with offices at 423 Curtis Build- 
ing, Detroit. 


Bull Dog Electric Eliminates 
Unapproved Products 


The discontinuance of electrical products 
which do not conform to the National 
Electrical Safety Code of the U. S. Bureau 
of Standards, has been announced by the 
Bull Dog Electric Products Company, De- 
trot. In line with this policy the com- 
pany will no longer manufacture the fol- 
lowing : 

Live face or open type lighting panel- 
boards, lighting panelboards having main 
fuses (not switched) or fusible only sub- 
feeds on the panels, feeder or distributing 
panelboards having fuses only in the 
branches (not switched). 
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Moe Brothers Organize Fixture 
Manufacturing Organization 


Moe Brothers Manutacturing Company 
is the name of a new Milwaukee corpora- 
ton recently organized by Henrik Moe and 
O. E. Moe for the manufacture of light- 
ing equipment and kindred products. Un- 
til recently Henrik Moe, president of the 
new concern, and O. E. Moe, vice-presi- 
dent in charge of sales, occupied the same 
positions with the Moe-Bridges Company, 
Milwaukee. 

The new corporation will manufacture 
modern lighting equipment for national dis- 
tribution. According to Henrik Moe, the 
policy will be to meet particularly the mod- 
ern needs of the average American home 
and the commercial lighting field. The 
company will also design and manufacture 
special lighting equipment for the more 
pretentious homes and public buildings. A 
completely equipped experimental depart- 
ment will be maintained for developing 
new ideas and keeping the line in the van 
of progress. 


Scranton Button Takes Over Two 
Record Manufacturers 


Scranton Button Company, Scranton, 
Pa., manufacturer of molded products, 
has taken over and merged the Regal 
Record Company and Cameo Record 
Corporation, both New York phono- 
graph record manufacturers. The con- 
solidation involves $8,000,000 and is to be 
known as the American Record Com- 
pany. Louis Sylvester, president of the 
Scranton Button Company, will also 
head the new firm. 


Long Established Firms Form 
Jointly-Owned Subsidiary 


The New York Wire Cloth Company, 
of New York City and York, Pa., and the 
Celluloid Corporation, of Newark, N. J., 
announce the formation of a jointly owned 
subsidiary corporation, The Vitalite Com- 
pany. This new firm is engaged in the 
manufacture and sale of a fine wire cloth 
coated with a cellulose acetate composition. 
The resultant product is a flexible wire 
glass, possessing the advantages of weather 
resistance and of transmitting the ultra- 
violet rays of the sun. 

The officers of The Vitalite Company 
are: L. D. Root, president; W. S. Landes, 
vice-president; A. E. Cameron, secretary 
and treasurer. Mr. Root is the treasurer 
of the New York Wire Cloth Company ; 
Mr. Landes is vice-president in charge of 
manufacture for the Celluloid Corporation, 
and Mr. Cameron is secretary of the Cellu- 
loid Corporation. The directors of The 
Vitalite Company are L. D. Root, Robert 
P. Turner A. E. Cameron and John A. 
Stephens who is president of the Cellu- 
loid Corporation. 


Distributors on Deck for Camp 
Refrigeration Third 


Camp Refrigeration Third, the annual 
conference of the General Electric Re- 
frigeration Department, will be held this 
year August 28 to August 31 at Asso- 
ciation Island, Henderson Harbor, N. Y. 
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An unusually compli- 
cated piece accurately 
and economically pro- 
duced by Stewart Die 
Casting Process. 


broductic pm: 
reduced to its 
simplest form 


Lie Cast y Stewart 


Many complicated parts which would not be 
economically possible with other methods of 
production are delivered in quantity accu- 
rately, and at moderate cost, by Stewart Die 
Casting Service. 


Stewart Die Castings produce as a single unit 
what would otherwise be a complicated assem- 
bly, maintain close tolerances in routine pro- 
duction, give smooth finish, adequate strength, 
light weight, and many other detail advantages. 


The Stewart engineering staff of- 
fers practical information on the 
advantages of the die casting 
process as applied to any individ- 
ual manufacturing requirements. 





THE STEWART DIE a CORPORATION 


4500 Fullerton Avenue ’ ’ CHICAGO, ILLINOIS 


Detroit - Pittsburgh - Dayton - St. Louis - Newark 
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\pproximately 275 distributors, guests and 


members of the General Electric Company 


will be in attendance Business sessions 
vill be held from 9 a. m. to 1 p. m. witl 
P. B. Zimmerman, sales manager of the 
refrigeration department, acting as chair 
B revities 
<- - 


Time - O - Stat Controls Company, 
of controls, 


offices 


automatic 
with general and factory at 
Elkhart, Ind., recently opened a New 
York sales office at 11 W. Forty-Second 
Street. This office will the head 
quarters for all salesmen contacting 
Eastern and Atlantic Coast states manu- 
facturers. A number of sales engineers 
and service men will be stationed in this 
Carl W. Scholle is in 


anufacturer 


be 


new branch. 
charge. 

Allen-Bradley Company, Milwaukee, 
Wis., manufacturer of electric controlling 
equipment, has appointed district 
representative in the Western Michigan 
territory, F. L. Reynolds. His head- 
quarters will be in Grand Rapids, Mich. 

Ambler Asbestos Shingle & Sheathing 
Company is the new name for the As- 
bestos Shingle Slate & Sheathing Com 
pany, Ambler, Pa. 

Electric Heater Corporation is the 
new name for the Acorn Heater Cor- 
poration, State and Bostwick Avenues. 
Bridgeport, Conn. 
that the name was changed because of 
a confusion resulting from a similarity 
between the established Acorn trade 
mark and that of another manufacturer. 
[here has been no change in the com- 
pany’s policy, personnel or in the con- 
struction of the instantaneous electric 
heaters. 


National Carbon Company, New York 


as 


The company states 


City, announces the appointment of 
Delbert E. Replogle as sales engineer 
for the Product Development Division. 


Mr. Replogle was formerly associated 
with the Raytheon Manufacturing Com- 
pany, radio tube manufacturer, recently 
acquired by National Carbon. He is a 
graduate of the Massachusetts Institute 
of Technology and at the present time is 
chairman of the television committee of 
the Radio Manufacturers Association. 
Zenith Radio Corporation, Chicago, 
Ill., recently completed a new plant 
adding more than 250,000 sq. ft. to the 
company’s manufacturing facilities. The 
new plant the cabinet factory 
where more than a quarter of a million 
dollars worth of modern woodworking 
machinery has been installed. 


Porter - Cable Machine Company, 
Salina and Wolf Streets, Syracuse, N. Y.., 


houses 


has purchased and will continue to 
manufacture the Emmert oscillating 
spindle sander formerly made by 


the Emmert Manufacturing Company, 
Waynesboro, Pa. 

Timken Roller Bearing Company has 
appointed as assistant secretary and as- 
sistant treasurer, R. C. Brower, formerly 
general manager of the Timken Roller 


Electrical 





& Sales Canton, 
W. H. Richardson, formerly 
York branch manager for the latter 
pany, appointed 
H. Austin, manager of the 

branch, 


Bearing Company, 
Ohio. 
New 

con has been general 
Manager. E. 
City 
York manager. 


Kansas has been named 


Vew 

Westinghouse Electric & Manufactur- 
ing Company has received a $1,000,000 
order for electrical equipment to be used 
in the New Chicago Civic Opera Build- 
ing, which will house the Opera 
Auditorium, the Civic Theater and forty- 
Che equip- 
all 


motors, 


( ‘ivic 


four stories of office space. 
ordered of elevators, 
heating, and pump 
lighting panelboards, power and elevator 
panels, an A.C. distribution switchboard 
and a Multi-pre-set theater 
switchboard. 


ment consists 


ventilating 


ten-scene 


Sundh Electric Company, Inc., New- 
ark, N. J., has appointed as representa- 
in Georgia, Florida and South 
Carolina, E. H. Bollenbacher, formerly 
with McClelland and Junkersfeld. His 
headquarters will be at 805 Forsyth 
Building, Atlanta, Ga. J. W. Eshelman, 
who formerly handled this territory, will 
remain in Birmingham, but will cover 
Alabama only. 


tive 


Copperweld Steel Company, Glassport, 
Pa., has established a Northeastern 
district under the management of George 
F. Bain. This territory includes all of 
the New England States and all of New 
York State north of Westchester and 
Rockland Counties. Headquarters are 
located at 30 Church Street, New York 


City. Paul Van Wagner is now district 
manager for Greater New York City, 
New Jersey, Pennsylvania and West 


Virginia. His offices are at 30 Church 
Street, New York City. 

Beardslee Chandelier Manufacturing 
Company, Chicago, and R. Williamson 
& Company, lighting equipment manu- 
f have merged interests. The 
consolidation will known the 

Chandelier Manufacturing 

The exclusive designs of 
equipment developed by R. 
Williamson & Company as well as the 
complete Beardslee line will continue to 
be manufactured. 


facturers, 
be as 
Beardslee 
Company. 
lighting 


General Electric Company reports 
that sales billed for the first six months 


of 1929 amounted to $194,353,307, an 
increase of 23 per cent over the cor- 
responding period of 1928. Profit avail- 
able for dividends on common stock 
for this period was $30,740.768.02, as 
compared with $24,388,002.58 for the 


same period of 1928. 

Atwater Kent Manufacturing Com- 
pany, Philadelphia, dedicated its new 
32-acre factories in that city by nation- 
wide which occupied the 
entire week of July sixth. Through the 
medium of local newspaper publicity, 
radio hookups, dealer window and store 
and newsreels of the 
dedication exercises, a record number of 
people were made acquainted with At- 
water Kent expansion. 

Dudlo Manufacturing Corporation, 
Fort Wayne, Ind., manufacturer of elec- 
tric coils, wire, etc., has appointed Niles 
E. Wallen as sales production manager 
in charge of the advertising and export 


ceremonies 


displays movie 
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trade of its company, succeeding Wil- 


who has resigned. 
Perry Cooper will take over the Indiana 
and Michigan territory, part of 
which has been covered by Mr. Wallen. 

Robbins & Myers, Inc., Springfield, 
Ohio, announces that W. W. 
sales manager of the company, resigned 
July first. He had been connected with 
Robbins & Myers since 1885. 

Ohio Electric & Controller, Cleveland, 
Ohio, has named as sales engineer with 


liam S. Mossman, 


sales 


Mumma, 


> 


headquarters at the main office, R. N. 
Jessup, formerly district sales manager 
of the 
located 


department, 
Michigan Avenue, 


company’s motor 
at 334 N. 
Chicago. 

Fusion Welding Corporation, a sub- 
sidiary of the Steel & Wire 
Company, has taken over the sale of all 
welding rod manufacturing by the parent 
company. The address of both 
103rd Street and Torrence 
Avenue, Chicago. 

Williams Oil-O-Matic 
poration named R. O. Ahlenius 
general manager of the corporation, a 
new position. He has been associated 
with Williams since August, 1928. W. 
J. Brevitt, who joined Williams in 1925 
as a field man, has been made general 
sales manager. After acquiring some ex- 
perience in the field he was promoted 
to sales promotion manager and then 
section sales manager in charge of New 
York and New England. He was named 
assistant sales manager in January, 1928. 

Falk Corporation, Milwaukee, Wis., 
announces that Harold S. Falk, vice- 
president and general manager, has been 
appointed chairman of the Committee 
on Industrial Education of the National 
Metal Trades Association. 


Chicago 


com- 
panies is 


Heating Cor- 
has 


Ohio Electric & Controller Company, 
Cleveland, has appointed as en- 
gineer at the Cleveland factory, R. N. 
Jessup, formerly district sales manager 
of the company’s motor department, 333 
N. Michigan Boulevard, Chicago. 


sales 


Wagner Electric Corporation, St. 
Louis, announces the addition of W. H. 
Kretz to the transformer sales division 
travel the Southeast. He was for- 
merly associated with the Public Service 
Company of Oklahoma and the Jeffry 
DeWitt Insulator Company. 


to 


Copeland Products, Inc., Detroit, re- 
ports that net profits for the first six 
months of this year reached $266,942.48. 
This is an increase of 17 per cent over 
the corresponding period of 1928. 

Lincoln Electric Company has award- 
ed a contract to the Austin Company 
for design and construction of an all- 
welded warehouse for storage to 
cost $65,000, at the Lincoln plant, 
Cleveland. Construction is under way 
and is scheduled for completion early in 
September. The warehouse will be one 
story, 68 by 200 ft. One hundred thirty 
tons of structural steel will be used with 
no rivets. 

Frigidaire Corporation, Dayton, Ohio, 
reports that the first six months of 1929 


steel 


were the greatest in its history. Ship- 
ments of household and commercial 
refrigeration units during this period 


showed gains ranging from 68 to 112 
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*&Chromalox Ring Units, Single or 3-heat, 242’ to 11” diameter, 110 or 220 volts. Used by leading 
makers of Blectric Ranges, Waffle Bakers, Coffee Urns, Percolators, Sandwich Toasters, Incubat- 
ors, Brooders, Infra-Red Ray Lamps, Health Baths, Melting Pots, Etc. Write for Bulletin C-106 





rl 


H 


ot 


e// 


Ch 


ELECTRIC HEATING UNITS 


lectrical 


™~ 


Na 


lo 





Manufacturing 77 


Make 


your products 
trouble - free 


..... from the star 








Over 60 far-sighted manufacturers are doing it 
Tests and experiments soon showed that it’s more 
economical all around to equip products with 
patented Chromalox heating units. 





> EE 


It’s like building an automobile .. . or 
a fine watch. The motor, the works, the 
insides must be right or it won’t go. You 
are making appliances. Fine looking... 
latest designs... destined to be best-sellers. 


The most important part of your product 
is out of sight 
But what about the heating units that are 
out of sight and yet responsible for the 
every day successful operation of that 
waffle baker or electric range or water 
heater? Are they going to deliver the right 
heat everytime the switch is turned on? 


Not a single burn-out in 58,000 heaters 
That report just comes from an ironing 
machine manufacturer. It’s his five-year 
experience with Chromalox heaters. 
Other companies report similar satisfac- 
tory operating records. Your own prod- 
ucts can be made just as trouble-free by 
using these patented Chromalox units. 


Start now to make your products trouble-free 
Customers callusinto show them the right 
way to build in the heating units. Result, 
assembly costs are lowered, trouble is 
side-tracked. Whether you are working 
on a new product or improving an old 
one, tell us about the appliances or heat- 
ing devices you want properly heated. 
There’s no obligation! 


EDWIN L. WIEGAND Co. 


7500 Thomas Boulevard, Pittsburgh, Pa. 







% Send for your copy of 
these 8-page bulletins 
showing the largest 
complete line of Strip 
Heaters, Ring Units 
Immersion Heaters, 
High-Speed Range 
Units and Special 
Heaters. 
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1@ same period of 1928 


Water Coolers showed an 82 per cent 


per cent over 


gain. 

General Electric Company has trans 
ferred Charles E. Eveleth, who since 
1917 has been a vice-president connected 


with the company’s manufacturing de- 





partment, to the engineering, where he 
will be associated with E. W. Allen in 
the direction of that department’s affairs. 
Mr. Eveleth will give special attention to 
the problems of the designing depart 


Cilt, 


ments and works laboratories. Mr 
Allen will be occupied with the com- 
mercial engineering, contract service 
and district engineering departments. 

C. E. Mountsford, manufacturer of 
resistances, with offices and laboratories 
at 105 Sixth Avenue, New York City, 
has appointed Rosse M. Gilson of Los 
Angeles, as representative for Cali 
fornia, and G. M. Cameron of Cleveland 
Heights for Ohio. C. E. Raymond has 
been named to cover the New York 
territory, while W. S. Sole, formerly of 
the New Jersey Bell Telephone Com 
pany, has joined the Mountsford en- 
gineering staff. 

Bryant Electric Company, Bridgeport, 
Conn., has arranged with the Metropoli- 
tan Life Insurance Company for an 
employee group insurance program. 
Every employee who has been with the 
company for six months or longer 
receives $500 life insurance free for 
which the Bryant Electric Company 
pays the entire cost and the employee 
may purchase’ additional insurance 
through this special plan according to 
the salary received. 

Hammarlund Manufacturing Com- 
pany, Inc., 424 W. 33 Street, New York 
City, announces that the sales of EC 
model condensers increased thirty per 
cent during the first six months of 1929. 
Over a quarter of a million dollars of 
these popular condensers were sold 
during this period, the company reports. 


-AWCanutacturers 
{ite rature 


ELECTRICAL MANUFACTURING presents a 
digest of recently issued catalogs, bulletins 
and other advertising material. Manufac- 
turers are invited to send literature for 
review in this column. 


Westinghouse Electric & Manufac- 
turing Company, E. Pittsburgh, Pa. 
“Power at the Touch of a Button,” spe- 
cial publication No. 1842, describes line- 
starters and linestart motors and 
their application to modern industries. 
The booklet explains the linestarter 
principle which permits motor control 
at the push of a button and the line- 
start motor which may be started 
across the line without the use of the 
linestarter if high starting current is 
not objectionable. The features and 
applications of the equipment are de- 
scribed. Numerous illustrations supple- 
ment the description. 


Electric Controller & Manufacturing 
Company, Cleveland, Ohio. Bulletin 





| St. Chicago, Il. 


Coming Conventions 


American Institute of Electrical 
Engineers.—Pacific Coast con- 
vention, Los Angeles, Cal., Sept. 
3-6. Annual winter meeting at 
New York City, Jan. 27-31, 1930. 

American Society of Mechan- 
ical Engineers.—Third national 
meeting of the Iron and Steel 
Division during the Steel Treat 
ers’ Convention, Cleveland, Ohio, 
Sept. 11-13. Third national fuels 
meeting at the Bellevue-Stratford 
Hotel, Philadelphia, Pa., Oct. 7-10. 

Chattanooga Power and Me- 
chanical Exposition, in conjunc- 
tion with 47th Convention of the 
National Association of Power 
Engineers, Chattanooga, Tenn., 
Sept. 9-13, inc. Frank N. Chap- 
man, care of A. Leschen & Sons 
Rope Co., 5909 Kennerly Ave., 
St. Louis, Mo., secretary of the 
National Exhibitors’ Association. 


National Association of Power 
Engineers.—47th Annual Conven- 
tion, Chattanooga, Tenn., Sept. 
9-13, inc. The Power and Me- 
chanical Exhibition will be con- 
ducted in conjunction with the 
convention. Ivon F. Pieters, 
president, Plibrico Jointless Fire- 
brick Company, 1800 Kingsbury 
S. M. Chap- 
man, secretary, 5909 Kennerly 
Ave., St. Louis, Mo. 

National Electrical Manufactur- 
ers Assocation.—Annual fall meet- 
ing at the Wardman Park Hotel, 
Washington, D. C., Oct. 7-12. 

National Metal Congress. — 
Cleveland, Sept. 9-13. Simul- 
taneous meeting will be held of 
the American Welding Society, 
American Society of Mechanical 
Engineers (Iron & Steel Divi- 
sion), American Society for Steel 
Treating. 








970 describes A. C. manual controllers 
including V-4 Dinkey controllers for 
use with Duplex drives using two mo- 
tors mechanically connected to the 
same drive. Bulletin 1021 covers D.C. 
Type “S” crane switchboards including 
115 and 550 volt ratings. Bulletin 1037- 
D covers A. C. and D. C. Type B limit 
stops including new style contactor. 
Price sheet 1004-A applying to Type 
WB brakes contains price revisions re- 
cently effected. 

Time-O-Stat Controls Company, Elk- 
hart, Ind. A new forty-six page book- 
let describes in detail this company’s 
complete line of automatic control 
equipment for oil burners, electric re- 
frigerators, industrial ovens, mechanical 
stokers, ice machines, unit heaters, 
water heaters, sign flashers, mercury 
switches and electric heaters. The 
booklet is copiously illustrated. 

Alden Manufacturing Company, Inc., 
3rockton, Mass. A new booklet which 
deals with the radio socket manufac- 
tured by this company. A _ detailed 
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account of the methods employed in 
manufacturing the socket and the bene- 
fits to be derived from its use are set 
forth in this booklet. Attachment plugs 
and special adapters are also described. 

Frank Adam Electric Company, St. 
Louis. Bulletin No. 47, “Fuslok” 
switchboards, dead front and _ safety 
type. A discussion of the switches’ ca- 
pacities, operating mechanisms, assem- 
bly, installation and operation. 

Electric Furnace Company, Salem, 
Ohio. “From Steel Balls to Oil Stills” is 
the title of a new booklet which lists 
some of the numerous parts and ma 
terials treated in electric furnaces. 
Under each listing are entries repre- 
senting customers using this company’s 
furnaces for treating the part named, 
the number of furnaces built for various 
applications for each customer and the 
total kw. rating. Names of the users 
will be furnished on request. 


Obituary 


- 





- 


Armistead K. Baylor, commercial en- 
gineer of the General Electric Company 
and veteran of the electrical industry, 
died at the age of 61, Aug. 1, at his 
summer home, Ipswich, Mass. In 1894 
he moved to Schenectady when the 
G. FE. headquarters were established 
there. For fourteen years he was con- 
nected with British Thomson-Houston 
Company, but then rejoined General 
Electric. He was also vice-president 
and member of the board of the Edison 
Electric Appliance Company. 


Thomas E. Murray, for many years a 
vice-president of the New York Edison 
Company and head of the engineering 
firm which bears his name, died at his 
home in Wickapogue, L. I., July 21, 
aged 68 years. He was an inventor of 
note in the electrical field and was iden- 
tified for most of his career, with the 
engineering end of central station power 
plants. 


Information Wanted 





- 


We have been asked for the names and 
addresses of manufacturers of the articles 
listed herewith. 

Replies from our readers to any of these 
inquiries will be greatly appreciated by the 
Information Bureau of ELEcrrRICAL MANU- 
FACTURING 461 Eighth Avenue, New York 
City. 

“Parker” Canopy Insulating Block. 

“Reliance Knight” Lamps. 

“Burrows” Therapeutic Lamp. 

“L. R. Co.” Receptacles. 

“Williams” Commutator Dressing. 

“Splendida” Electric Iron. 

“Flint” Waffle Iron. 

“Pioneer” House Pump. 

“Blaisdell” Electric Cigar Lighter. 

“Defiance” Cigarette Lighter. 

“Hillcrest” Line of Lighting Fixtures. 

“Vesodore” Cigar Lighter. 

Electric-driven lampshade lacing ma- 
chines. 

Steel Collapsible Barrels used for post 
hole digging. 
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Custom built - 


Copper, [ron plus insulation—these are the principal raw materials that make up a 
Motor. 


Naturally the quality of these materials is of first consideration in producing a good 
Motor. That is why all raw materials for Ohio Motors must pass such rigid specifi- 
cations. 

With good raw materials as a basis, each machining operation of Ohio Motor parts 


must meet an accuracy of plus or minus a few ten thousandths of an inch. 


Even with this combination of good raw materials and accurate assembly operations, 
each Ohio Motor must pass a series of 14 individual tests before it is approved for 
shipment. 


True, such a Custom Built Motor costs slightly more than an average Motor. How- 
ever, the long list of satisfied Ohio Motor Users is the most convincing argument that 
this Quality in Motors is well worth the price. 


Ohio Motors meet all N.E.M.A. and N.E.L.A. 


specifications. 1/20 to 1/4 Horse Power. 






The Ohio Electric & Controller Co. 


5903 Maurice Avenue—Cleveland, Ohio 


OHIO MOTORS 
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New Goods for Your /nspection 


Mountford Resistor 


Mountford Labora- 
tories, 105 Sixth Ave- 
nue, New York City, 
have placed on the mar- 
ket a resistor for use in 
radio circuits. It has 
great mechanical 

strength and high heat conductivity. The 
resistor is self insulated in that the core 
or body is insulated and entirely covered 
by an outer substance, thus eliminating 
the possibilities of leakage or shorting. 
The terminals have corrugated ends that 
are thoroughly embedded in the core. 


G. E. Magnetic Switch 
General Electric Co. Schenectady, N. Y., 
has introduced a model CR-7006-D-30 mag- 
netic switch to supersede the type CR-7006- 





D-4. It is designed primarily for throw- 
ing small motors directly across the line, 
although it can be used as a primary switch 
with slip ring motors having secondary 
control. The changes in the present model 
include the use of a molded shaft thermal 
overload relays with interchangeable heater 
units, silver contacts of the holding inter- 
lock, an E frame magnet and restricted 
type blow-outs 





G. E. Multi-Finger Relay 


General Elec- 
tric Co., Sche- 
nectady, N. Y., 
is making a re- 
lay designed to 
supply the de- 
mand for a multi- 
finger, alternat- 
ing. current de- 
vice for general 
purpose use. It 
consists of a se- 
ries of double- 
break, silver- 
faced fingers op- 
erating horizon- 
tally and = con- 
trolled by a small solenoid, power con- 
sumption of the latter being 8 watts. The 
complete unit is mounted upon a molded 
base, over which is drawn shell cover. 
The base is provided with holes, through 
which leads may be run when the relay is 
mounted as a panel device. 

Hammarlund Equalizing 
Condenser 


The Hammarlund Mfg. Co., Inc., 424- 
438 West 33rd Street, New York City, is 





Model EC-35-KN3 


manufacturing two different models of an 
equalizing type of condenser. On all models 





Howell Electric Motor 


Howell Electric Motors Co., Howell, 
Mich., has introduced a_ brushless single 
phase motor. As an auxiliary part of the 
motor there is a starting unit that con- 
tains starting condensers and an automatic 
contactor that disconnects the condensers 





from the circuit as the motor reaches full 
speed. Because of this feature the motor 
has no brushes, commutators, internal 
switching devices or wire-wound rotor. 
The motor can be reversed at full speed 
making it practical for use in single phase 
operation on machine tools, elevators, 


hoists, etc. 
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the capacity is varied by means of a screw 
which runs through a_ phosphor-bronze 
spring plate and which controls the dis- 
tance between this plate and a piece of 
brass mounted on a Bakelite strip. 

The EC-35-KN3 type contains any num- 
ber of equalizers mounted on a Bakelite 
strip. The adjusting screw is dead, being 
insulated from the spring plate by a hard 
rubber washer. It can be used for both 
neutralizing and equalizing and is made in 
any capacity, eg., less than 2 mmfd. to 
more than 35 mmfd., or less than 20 mmfd. 
to more than 100 mmfd. 





Model EC-35-KFB 


The EC-35-KFB type has a special brack 
et which enables insertion into a slot into 
the subpanel, thus aiding its support and 
simplifying the wiring. It also is made in 
the same capacities as the EC-35-KN3 and 
can be used for feedback control, equalizing 
or as a grid condenser in short wave re 
ceivers. It has a live screw as on all 
standard models. A wooden adjuster is 
used to prevent capacity variation. 


Hammarlund Midget Condenser 


The Hammarlund Mfg. Co., Inc., 424- 
438 West 33rd Street, New York City, is 
marketing a type MC-19-G midget con- 
denser that is intended primarily for an- 
tenna tuning. It has a special base mount- 
ing and a long brass shaft for operation 
from the panel. The length of this shaft 








is made to suit, and the condenser is made 
in capacities from 16 mmfd. maximum to 
100 mmfd. maximum. The plates are cut 
in straight line capacity style. They are 
made of brass and are soldered to the 
shaft. Bakelite insulation is used, lock 
washers are used under all screws and the 
mounting plate is made of chemically 
treated steel. 


Controller for Small Motor 


Westinghouse Electric and Mfg. Co. has 
announced a controller of the drum type 
which provides across-the-line starting for 
small D.C. motors. The controller is pro- 
vided with fuses mounted inside of the 
controller case and interlocked with a 
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I’. cask ena of knife switches, starters 
or panel mounted control equipment, can 
now obtain moulded bases and parts in large sizes 
that will withstand shock and vibration. 


Moulded Ebony Insulation, light in weight, has 
high dielectric strength and the special advantage 
that it is moisture proof. It will not absorb damp- 
ness from the atmosphere even when exposed to 
sea air. It is free from laminations. It will not 
vary, shrink, crack or buckle, rot or rust under 
extreme service conditions. 


The fact that all holes, counter bores, slots, etc., 








ASBESTOS EBONY MOULDED 





s-Manville 
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are moulded into the finished piece makes Moulded 
Ebony Insulation preferable and more economical 
than material on which the machine expense is 
made costly by the necessity of machining opera- 
tion with the attendant breakage hazard. 

Johns-Manville Asbestos Ebony has long been 
famous for its performance as switchboard ma- 
terial in central stations, sub-stations, industrial 
plants, battleships and dredges and in mines all 
over the world. Equally high standards of per- 
formance can be counted on when the same ma 
terial is used in moulded form for instrument bases 
and apparatus mounts. 


JOHNS-MANVILLE CORPORATION 
New York 


Chicago Cleveland San Francisco 


{Branches in all large cities} 


Company. . 


iddress 





Toronto 


Please send me further information about the application 
of Moulded Ebony Insulation for electrical bases and parts. 


screw type cover to meet the requirements 
of the U. S. Bureau of Mines for ex- 
plosion-tested equipment. Accessibility is 
one of the features of this small controlle1 
which is provided for by mounting the en- 
tire controller on the bottom base. The 





bottom base is threaded to screw into a 
cylindrical case. Removing this case un- 
covers the entire controller for inspection 
or maintenance. 

The controller is designed small 
compact unit for application on permissible 
type conveyors, pit car loaders, room hoists, 
small pumps and similar types of apparatus 
where explosion-tested equipment is re- 
quired 


as a 


Automatic Motor Control 


Square D Company, Detroit, Mich., is 
marketing a combination starter for au- 
tomatic electric motor control. It is made 
in three ampere capacities and in six types; 
making use of across-the-line starters up 
to 30 hp., 220 volts, and 50 hp., 440 and 
550 volts, two or three phase. Each starter 
is a complete unit, consisting of an across- 


the-line starter combined with a motor 
circuit switch, mounted together in one 
cabinet. To facilitate in obtaining ac- 





curate load data on motors, while they ar¢ 
operating under working conditions, the 
combination starters are arranged for the 
insertion of a test jack in the motor cir- 
cuit switch while the motor is running. 
The jack is inserted through openings in 
the door of the starter and passes between 
the jaws of the switch, where it is firmly 
held by the spring tension of the switch 
contacts. Test jacks may be ordered sep- 


arately, when desired. 


Electrical 
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Industrial Control Standards as 
Adopted by the National Electrical 


Manufacturers Association 


(Continued from page 66) 


(Omit this paragraph if open con- 
troller is desired.) Controller shall 
be of the closed type. 

f. Disconnecting Means. 

(Omit this paragraph if the discon- 
necting means is not to be fur- 
nished as part of the control 
equipment.) The switch or cir- 
cuit breaker required shall be fur- 
nished as part of the control 
equipment. (If the purchaser has 
any preference as to whether it 
shall be mounted on the controller 
or separate therefrom it should be 
specified. ) 

g. Mounting. 

(Omit this paragraph if method of 
mounting is not important). Con- 
troller shall be arranged for: 

Floor mounting. 
Wall mounting. 
h. Pilot Device. 

(Omit this paragraph if manual op- 

eration is specified.) 


The pilot device shall be a (select 
means desired from the following 
list). 

Float switch. 
Pressure regulator. 
Vacuum regulator. 
Pushbutton master. 
Speed indicating pushbutton. 
Station. 

i. Dual or Duplex Control. 

(Omit this paragraph unless dual or 
duplex control is used). The dual 
control shall be type 
sired): 

Dual manual. 
Dual automatic. 
Dual manual and automatic. 


(select de- 


The duplex control shall be (select 
type desired): 
Duplex manual. 
Duplex automatic. 
Duplex manual and automatic. 


Specifications for Electrical Products 


(Continued from page 48) 


Such materials can be purchased only 
through approved suppliers whose product 
has been subjected to investigation both in 
the laboratory and in service and has 
proved satisfactory. In these cases the 
supplier must understand how the material 
is used, and agree not to make any changes 
in it until the change has been tested and 
approved. In addition to this understand- 
ing, it is well to prepare a specification 
covering certain easily determined and 
significant properties so that any change 
may be detected before the material is 
used in production. With the best of in- 
tentions, suppliers sometimes make mis- 
takes gradual changes in succeeding 
shipments which cause the final product to 
differ materially from the initial shipment 
which was tested and proved satisfactory. 

This combination of a simple specifica- 
tion, which does not cause too much trouble 
and expense to the inspection department, 
with approved suppliers, makes the best 
arrangement in the purchasing of materials 
provided enough sources of supply are ap- 
proved to allow proper competition in pur- 
chasing, and provided the plan is made 
flexible enough to enable new suppliers to 
on the list. This latter provision is 
important as it gives the purchaser a chance 
to keep up with developments in the art. 

In every case, suppliers should be given 
all opportunity to comment on the speci- 
fication before it is finally issued. It may 
seem adequate in every way and with no 
unnecessary provisions but frequently cer- 
tain requirements are given in such a way 
as to work a hardship on the supplier. An 
example of this occurred in a specification 
for insulating paper, slit to six inches 
wide and shipped in long lengths in rolls. 


or 


get 





It was important that the variations in 
thickness from side to side of the six- 
inch strip be kept at a minimum, but the 
change in thickness from end to end of 
the strip was not so important. In the 
effort to be brief, these provisions were 
worded in such a way that the supplier 
interpreted it to mean that the close varia- 
tions applied to all the paper at all points, 
and stated he could not meet the require- 
ments. After re-wording the paragraphs 
involved so as to bring out the meaning 
more clearly, the specification was ac- 
cepted as being well within commercial 
practice. 

There are many sources of material for 
a specification. The most important, of 
course, are the needs of the application in 
which it is to be used. If these are fully 
understood, no other information is re- 
quired. If other help is required, there are 
a large number of engineering societies 
that have issued specifications available 
to the public. The Government bureaus 
have covered practically the whole field of 
materials, and many large corporations will 
send copies of the specifications they have, 
covering the material in question, free of 
charge. With these at hand, the require- 
ments for the particular application in mind 
can readily be chosen and used. 

3uyers of large experience who have 
used specifications prepared as outlined in 
this article are strong supporters of the 
principle that specifications are a help in 
buying and are constantly requesting that 
more be issued, expecting eventually to 
have the whole field of their materials 
covered with such evidence as proof there 
can be no doubt of the value of properly 
prepared and used specifications. 
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COMMUTATOR 
CONTRACT ~ 


N RICA 


HY wait for mica commu- 
tator parts while your cus- 
tomer “stews” at your inaction? 





Protect your contracts with the 
speed Service on mica commuta- 
tor parts at Macallen’s. Standard 
parts on hand or special orders 
serviced quickly. 


But don’t get the idea that the 
quality suffers because of speed. | 
fi On the contrary, Macallen Mica 
MACALLEN MICA Segments and Rings are eXx- | 
PRODUCTS tremely accurate, just right in | 
every way for the purpose in- 
tended and uniform to a high | 
degree. 








Write for prices on your 
particular requirements 


he MACALLEN COMPANY 


BOSTON 27 MASS. 


CHICAGO — CLEVELAND 


<soitnianniesseiitibe tial done ae iateeisannesanailida 


ws 


b 
MACALLEN 


Index of Raw Materials, Parts, Electrical Equipment 


For all electrical products including electrically operated machines and appliances 









Trade Names—Manufacturers’ Names—Local Addresses 


The names of all manufacturers are grouped alphabetic- 
ally under the heading for the product they manufacture. 
Trade names also appear in alphabetical position under 


sulating varnish will be 


the subject identifying the product. 
found 
under the heading “Paint, Varnish, Lacquer.” 


Thus “Linolac” in- 
in alphabetical position 


Note: The Classified Index of ELECTRICAL MANUFACTURING is limited to those subjects of interest to the 


specific field which it covers, for obvious reasons. 


A complete Classified Index of all electrical commodities bought, 


sold, or used by Electrical Supply Jobbers, Contractors, Dealers, Central Stations and other electrical industry outlets 


appears regularly in each 


OU 


ALLOYS, LIGHT METAL 
Bohn Aluminum & Brass Corp., Detroit, 
Bohnalite. See Bohn Aluminum & Brass Corp. 


ALUMINUM 

(Alse Aluminum Bronze Powder.) 
Albron, Alcoa. Alumac. See Aluminum Co. of America. 
Aluminum Co. of America, 2444 Oliver Bidg., Pittsburgh. 
AMMETERS.. See Instruments. 
ARMATURE 





Balancers. See Balancers, Armature. 

Banding Machines. See Banding Machines, Armature 
Bearings. See Bearings. 

Buggies. See Lifts, Armature. 

Coil Presses. See Presses, Armature 
Coils. See Coils, Finished 
Core See Discs, Armature. 
Cranes. Seo tare. Armature. 

Discs, Armature. 


Coil 


Impregnators, Vacuum. See Ovens, Industrial. 
Jacks. See Armature. 


Laminations. See Discs, Armature. 
Lathes. See Lathes. 
Lafts. See Lifts, Armature. 


New. See Coils, Finished. 
Notehing Machines. See Notching Machines, Armature. 
Pegs. Pegs, Armature. 


See Pullers, Armature Shaft. 

Repaired. See Repairing and Secend-Hand. 

Shaft Pullers. See Pullers, Armature Shaft. 

Shaft a. See Straighteners, Armature 
Stands. Stands, Armature. 

Test hanes. See Test Benches, Armature. 

Testers. Sce Testers, Coil; also Test Benches, Armature. 

Terpedo Cord. See Twine, Armature Winding. 

Trouble Shooters. See Testers, Coil; also Test Benches, 
Armature. 

Trucks. See Lifts, Armature. 

Armature. 

See Winding Machines, Armature & 


Shaft. 


Winding Twine. See Twine, Armature. 
=e & COIL SPRAY GUNS. See Spraying Out- 
— MACHINES. See Wire Manufacturing Ma- 


ARMS, FLEXIBLE. See Tubing Flerible Metallic. 
ASBESTOS Shades. See Shades, Fabric. 

Paper & Sheet. See Asbestos. 

Slabs. See Asbestos Slabs. 

Tape. See Tape, Asbestos. 

Wire. See Wire, Insulated. 

Yarn and Thread. See Yarn and Thread. 


ASBESTOS 

Sheet, Paper, Mill Board, Lumber. 
Ambler Asbestos Shingle & Sheathing 
Basco. See Eastern Asbestos Co. 
Eastern Asbestos Co., Providence, R. I. 
Verode Asbestos, Inc., New Brunswick, N. J. 
Johns-Manville Corp., New York. N. Y. 


ASBESTOS SLABS 

Slabs & Barriers for Switchboard. 
Asbestos-Dbony. See Johns-Manville, 
Ambler Asbestos Shingle & Sheathing 
Beceleco, Inc.. Wayne, Mich. 
Ferodo & Asbestos, Inc., New Brunswick, N. J. 
Johns-Manville Corp., New York, N. Y. 
Transite. See Johns-Manville, Inc. 
Zellite. See Decelece, Inc. 


BAGS, Vacuum Cleaner 
Merrimack Mfg. Co., Boston, Mass. 


BALANCERS, Armature 
(Dynamic Balancing Machinee—Balancing Ways). 
Anderson Bros. Mfg. Co., Rockford, Ill. (Ways). 
Armature Coil Equip. Co., 2415 Forestdale Ave., Cleveland, 
O. (Machine). 
Bowsher Co., N. P., South Bend, Ind 
Olsen Testing Machine Co., Tinius, 500 N. 12th St., 
deiphia, Pa. (Machines) 
Sundstrand Machine Tool Co., Rockford, Ill. 
Twentieth Century. See Sundstrand Machine Tool Co. 
Vibration Specialty Co., 1534 Winter, Philadelphia, 


(Machines). 
BALL BEARINGS. See Bearings, Ball and Roller. 


BANDING MACHINES, Armature 

Columbia Machine Wks & Malleable Iron Ce., Atlantic 
Ave. & Chestnut 8t., Brooklyn, N. Y. 

Electric Service Supplies Co., Tth & Cambria Sts., Phila- 
delphia, Pa. 

Peerless. See amass Py Supplies Co. 

Ridlon Company, Boston. Mass. 

a Svitehbeard. See Slate; also Soapstone; 
As t 

BARS, BUS. See Brass, 

BARS, Commutator 

Anaconda See American Brass Co 

American Brass Co., Waterbury, Con 

Buckeye Tempered Copper & Brass a. 


Co., Ambler, Pa. 


Ine. 


Co., Ambler, Pa 


Phila- 


Pa 


also 


Bronze & Copper; also Aluminum 


Mansfield, O. 


Cameron Electric Mfg. Co., Ansonia, Conn. 

fommutator Co., 121 N. Front. Minneapolis, Minn. 
Electric Materials Co., North East, Pa 

Eureka Metal Products Corp., 91 Clay, North East, Pa. 
Homer Commutator Co., 4743 Hough Ave., N. E., Cleveland 


Rome Brass & Conper Co., Rome, N. Y. 
BASES. Radie Tube. See Radio Molded Parts 
BASES, Reading Lamp 
Metal. Pettery. Wood & Glass 
American Ring Co., Waterbury, 


1 


Conn. 
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Fulper Pottery Co., Flemington, N. J. 
Globe Metal Spinning Co., 178 Centre, New York, N. Y. 
Hemill Products, Inc., 103 Mott, New York, N. Y. 
Insulation Mfg. Co., New York Ave. and Herkimer St. 
Brooklyn, N. Y. 
Marbleart. See Insulation Mfg. Co. 
Natural. See insulation Mfg. Co. 
Old Colony Iron Wks., Bridgeport, Conn. 
Rodale Mfg. Co., 200 Hudson, New York, N. Y. 
Sneath Glass Co., Hartford City, Ind. 
Van Briggle Tile & Pottery Co., Colorado Springs, Colo. 
Weller, S. A., Zanesville, O. (Pottery.) 
Yokel Corp., 9 Homestead Ave., rtford, Conn. 
Zane Pottery Co., South Zanesville, O. 
BATTERY CHEMICALS. See chemicals, Battery. 
BATTERY CUT OUTS. See Switches, Battery. 
BATTERY GAGES. See Instruments, Pocket. 
BATTERY JARS. See Jars, Battery, Glass; also Rubber; 
also Molded Insulation. 
BATTERY OXIDES. See Chemicals, Battery. 
BATTERY SALTS. See Chemicals, Battery. 
BEAD CHAIN. See Chain, Socket. 
BEADS. Chandelier. See Crystals. Chandelier. 
BEADS, Insulating 
American Lava Corp., 1425 William, Chattanooga, 
Dunco. See Struthers Dunn, Inc. 
Martindale Elec. Co., 1262 W. Fourth, Cleveland, 0. 
Struthers Dunn. Inc., 1135 Race. Philadelphia, Pa. 
Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa. 
BEARINGS 
Ball & Roller. See Bearings, Ball & Roller 
Graphite. See Bearings, Oil-less. 
Oil-less. See Bearings, Oil-less. 
Sleeve. See Bearings & Bushings. 
BEARINGS, Ball and Roller 
Ahlberg Bearing Co., 312 E. 29th, Chicago, Ill. 
Auburn Ball Bearings Co., 73 Clarissa, Rochester, 
Bantam Ball Bearing Co., South Bend. Ind. 
Bearings Co. of America, Lancaster, Pa. 
Commercial See Schatz Mfg. Co. 
C J B._ See Ahlberg Bearing Co. 
Fafnir Bearing Co., New Britain, Conn. 
Federal Bearing Co., Poughkeepsie, mn. ¥. 
Gurney. See Marlin-Rockwell Corp. 
Hyatt Roller Bearing Co., Newark, N. J. 
Hoffman. See Norma-Hoffman Bearings Corp. 
McGill Metal Co., Valparaiso, Ind. 
Marlin-Rockwell Corp., Jamestown, N. 
Mathews Mfg. Co., 104 Gold, Worcester, Mass. 
New Departure Mfe. Co., Bristol, 
Nice Ball Bearing Co, (Nicetown), Philadelphia, Pa. 
Norma-Hoffman Bearings Corp., Stamford, Conn. 
Roller Bearing Co. of America, Whitehead Rd., Trenton, 
Schatz Mfg. Co., Poughkeepsie, N. 
Schubert. See McGill Metal Co. 
Standard Steel & Bearings, Inc., Plainville, Conn. 
Strom Bearings Co., 4587 Palmer, Chicago, Ill. 
S. K. F. Industries, 40 E. 34th, New York, N. Y. 
Timken Roller Bearing Co., Canton, O. 
Torrington Co., Torrington, Conn 


BEARINGS, Oll-Less 
Argute Oilless Bearings Co., 149 Berkeley, Philadelphia, Pa. 
B. M. C. See Burlington Metal \ 
Bogert & Hopper, Inc., 225 Varick, New York, N. Y. 
Bound Brook Oil-\ess Rearing Co., Bound Brook, N. J. 
Burlington Metal Corp., Burlington, Wis. 
Cleveland Graphite Bronze Co., 880 E. 72nd, Cleveland, ?. 
Electric Railway Equipment Co., 30 Church, New York, N. 
Elreco. See Electric Railway Equipment Co. 
Graphalloy. See Graphite Metallizing Co. 
Graphite Metallizing Co., Yonkers, N. Y. 
Lubrite. See Merriam Bros., Yonkers, N. Y. 
Merriam Bros., 185 Amory, Boston, Mass. 
Metal Saw & Machine Co., Springfield, Mass. 
Moraine Products Co., First & Foundry Sts., 
Neveroil Bearing Co., Wakefield, Mass. 
Nolu Oilless Bearing Co., 6 E. Johnson, Philadelphia. 
O. & 8S. Bearing Co., 315 8. Artillery, Detreit, Mich 
Reliance. See Metal Saw & Machine Co. 
Seib vane Woodturning Co., 98 Boyd Ave., Jersey 
City, N. 
United States Graphite Bearing Co., Saginaw, Mich. 
BEARINGS AND BUSHINGS 
(For Armature Shafts.) 
Adjustable Bearing Co., 101 Transportation Bldg., Indianap- 


Tenn. 


N. ¥. 


Dayton, O. 
Pa. 


olis, Ind 
Ajax Metal Co., Philadelphia, Pa. 
American Bronze Cerp., Berwyn, Pa. 


tohn Aluminum & Brass Corp., Detroit, Mich. 
Bunting Brass & Bronze Co., Toledo, Ohio. 
Damascus Bronze Co., Pittsburgh, Pa. 

Durex. See Moraine Products Co. 

Federal-Mogul Corp., Shoemaker & Lillibridge Sts.. 
Flood City Mfg. Co., Johnstown, Pa. 

New Castle, 


Detroit, 


Johnson Bronze Co., Dept. G, Pa. 
Lumen Bearing Co.. Buffalo, N. Y 
Moraine Products Co., First & Foundry Sts., Dayton, O. 


National Bearing Metal Corp. (More-Jones Brass & Metal 
Div.), 4930 Manchester Ave., St. Louis, Mo. 

Tnited States Graphite Co., Saginaw, Mich 

BELTING, Chain Transmission. See Chain, Power Trans- 
mission. 


BELTS, Rubber 
Molded Cord Rubber Belts for Electrical Appliances. 
Fay Rubher Products Co., Elyria, 
Gilmer Co., L. H., Cottman & Keystone Sts. 
Philadelphia, Pa. 


(Tacony), 


y 





omy Mfg. pt eae ae BENDERS. Coil Loop 
armor Bronze arweod, N. ’ 2 Y . 
Mich. can den. art Tile “& Bowery =. "Cam an, ath. — _ Equipment Co., 2415 Forestdale Ave., Cleve 
Colonia see Colony Iron Ks. 5 7 . 
Estes & Sons, KE. B., 5844 Grand Central Terminal, New Electric Service Supplies Co., 17th & Cambria Sts., Phila 


oe Pa. 
See Electric Service Supplies Ce. 
BENDING. See >) & Bending. 
BINDING POSTS. See Posts, Binding. 


BLADES, Fan 

Estes & Sons, E. B., 5844 Grand Central Terminal Bidg. 
New York, N. Y. 

Spee-Dee Elec. Mfg. Co.. 199 Lafayette, New York, N. Y 

Torrington Mfg. Co., Torrington, Conn. 

BLUESTONE. See Chemicals, Battery. 

BOARD, Fuller. See Cloth and Paper. 

BOARD, Press. See Cloth and Paper. 

BOMBARDING MACHINES. See Machines, 

BOWL HOLDERS. See Fixture Fittings. 

ee CABINET BUSHINGS. See Bushings, 

net. 


BOX BOARD 
Container Corp. of America, 
Mid-West Box Co, 


BOXES, Fibre 

Container Corp. of America, 111 W. Washington, Chicage 

Corrfibre. See Container Corp. of America. 

Mid-West Box Co., 111 W. Washington, Chicago. 

BOXES, Sheet Steel. See Cabinets, Sheet Steel. 

BOXES. Wood. See Cabinets & Boxes, Wood. 

BOXES AND oe a 

Agar Mfg. Corp., Whippany, N. 

Brown & Bailey Co., 417 N. Eighth, Philadelphia, 

Bulldog. See Pittsburgh Corrugated Paper Box Co. 

Campbell Paper Box Co., South Bend, Ind. 

Consolidated Paper Co., Monroe, Mich. 

Container Corp. of America, 111 W. Washington, Chieage. 

Gair Co., Robert, 420 Lexington Ave., New York. (Boxes.) 

Gator-Hide Kraft. See International Paper Co. 

Hinde & Dauch Paper Co., 325 Decatur, Sandusky, Ohie. 

Huntington Paper Box Co., Huntington, Ind. 

International Paper Co., 100 KE. 42nd, New York, N. 3 

Lake Lithographing an 2570 Superior Ave., Cleveland, O 
(Display Cartens.) 

Mid-West Box Co., 111 W. Washington, Dept. 36, Chicago 

National Folding Box Co., New Haven, Conn.  (Cartons.) 

Pequot Mfg. Corp., Glendale (L. I.), New York. 

Pittsburgh Corrugated Paper Box Co., Pittsburgh, Pa. 

River Raisin Paper Co., Monroe, Mich. 

Rockford Fibre Container Co., Rockford, Ill. 

Sefton Mfg. Co., 59 E. Madison, Chicago, Ill. 

Shuttleworth Carton Co., 474 W. Broadway, New York. 


BRACKETS, Instrument 
For Suspending Meters to Station Switchboard 
General Electric Co., Schenectady, N. Y. 
Roller-Smith Co., 239 Broadway, New York, N. Y. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Trumbull-Vanderpoel Elec. Mfg. Co., Bantam, Conn. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
BRAIDING MACHINES. See Wire Manufacturing 
Machines. 
BRASS TUBING. See Tubing, Brass and Copper. 
BRASS, BRONZE AND COPPER 
Sheet, Rod, Bar. 
Anaconda. See American Brass Co 
American Brass Co., Waterbury, Conn 
American Nickeloid Co., Peru, Ind. 
Baltimore Brass Co., 1212 Wicomico, Baltimore, Md. 
Baltimore Copper Mills, (Div. of General Cable Corp.) 
Baltimore, Md. 
Bohn Aluminum & Brass Corp., Detroit, Mich. 
Bohnalite. See Bohn Aluminum & Brass Corp. 
Bridgeport Brass Co., 774 KE. Main, Bridgeport, Conn. 
Buffalo Bronze Die Cast Corp., 100 Arthur, Buffalo, N. Y. 
Dallas Brass & Copper Co., 820 Orleans, Chicago, Ul. 
Durbar. See Buffalo Bronze Die Cast Corp. 
Electric Materials Co., North East, Pa 


Lamp Making. 
Bor & 


111 W. Washington, 
111 W. Washington, 


Chicago 
Chicago. 


Pa. 





Federal-Mogul Corp., Shoemaker & Lillibridge Sts., Detroit, 

Higgins Brass & Mfg. Co., 12435 Dequindre, Detroit, Mich 

Michigan Copper & Brass Co., 5851 W. Jefferson Ave., 
Detroit, Mich 

Nickeloid. See American Nickeloid Co 


Plume & Atwood Mfg. Co., 
Scovill Mfg. Co., Waterbury, 
Seymour Mfg. Co.. Seymour, Conn. 
Taunton-New Bedford Copper Co., 
Titan Metal Mfg. Co., Bellefonte. Pa. (Rods and Forgings.) 
Western Cartridge Co., East Alton, Til 

BREAKERS. Circuit. See Circuit Breakers. 

BRIDGES, Wheatstone. See Instruments, Laboratory Stand 

rd. 


ard. 
BRONZE. See Brass, Bronze ana Copper; 
BRONZE, Phosphor. See Phosphor Bronze. 
BRONZE POWDER, Aluminum. See Aluminum 
BRUSH HOLDERS. See Brushes, Commutator 
BRUSHES, Carbon. See Brushes, Commutator 

Graphite. See Brushes, Commutator. 

Metal Graphite. See Brushes, Commutator. 


BRUSHES, COMMUTATOR 
(Brushes, Brush Holders and Flexible Leads.) 
Terman PEOUMSTO ec cvcceccccccsccccccnscvescece 8 
Carbon, Graphite, 
Flexible Leads and 
Sheet Metal 
Wire Gauze 
Automotive Mfg. . Kansas 
B. B. B._ See Becker Bros 
3 


Electrical Manufacturing, 


474 Bank, Waterbury, Cona 


Conn 


Taunton, Mass 


also Castings 





City, 


Elec’] Corp. 
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ALUMINUM PAINT 








» 
‘ 
. 
y 
Su board fran u 
g. spr Aluminum 
oa P e Ha rr 
works ui r 
Electric Com , ( 
4 
so 
. ROM the standpoint of application, economy, 
te durability and looks, no paint covering would 
0 be as satisfactory a finish for these frames as Alu- 
r minum Paint. 
When Aluminum Paint is sprayed on the frames, 
the tiny, flat, flake-like pigment particles of pure 
Aluminum come to the surface. They “‘leaf’’ to- 
gether, like fallen leaves—forming a metallic, silvery 
gray coating that is weather and water proof, slow 
1 to discolor, and easily cleaned by washing. 
Many production items in many different char- 
acters of industry are now being finished with a 
2.) coating of Aluminum Paint. 
Let us send you a copy of the booklet, “‘Aluminum 
_%. Paint, the Coat-of-Metal Protection.’’ It describes 
. the uses of this modern industrial paint in a prac- The pigment basefor the b 
roit, ) 
—_ tical, interesting way. cae re staple 
< / \Ibror made from 
. ALUMINUM CoMPANY OF AMERICA ALCOA Aluminum 
- 2444 Oliver Bldg., Pittsburgh, Pa. 
Offices in 19 Principal American Cities 
and 7 
re me 
Ft ly” 
a= athe rg 
ALUMINUM PAINI 
c IT LEAFS | 
L ee ER RE 
8 
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BRUSHES, Commutater—Continued 
Baylis Co., Bloomfieid, N. J... a tee eS 
Becker Bros. Elec. Corp., 23 N. ’ Jefferson. 

Cotenge, FE. ccccccccccctesccescccccece Ws HL 
Blanck & Carrier Corp., 115 W. 63rd, New 

Fe Se nen re G vs o0 ue 
Boxill-ruel Carbon Co., Columbia Park, O. C ....H. 
Calebaugh Self-Lubricating Carvon Co., 1503 

Columbia Ave., Philadeipnia, Pa........ Ron} Se ee 
Carbon Engrg. Co., Slinger, Wis............ eae 
Carbon Laboratories Co., 5005 Euclid Ave., 

Cooveiand, @. cccccccccsossccesccaceceess Cc 
Carbon & Graphite Corp., 227 West 

Broadway, New York, N. F..cccccscsccce Cc 


Carenco. See Corben Engineering Co. 
Chapin Co., Chas. E., 227 Fulton St., New 
SG: 2 Las a eben cadunmuedeuetines Cows .. & 
Columbia Machine Wks., 263 
Chestnut, Brooklyn, N. Y¥ 
Cooley Mfg. Co., 98 Park Place, New York .. W .. 
Diamond C. See Chapin Co., Chas. E. 
Dixon Crucible Co., Joseph, Jersey City.........-- 
Electra. See Automotive Mfg. Co. 
Electric Accessories Co., 310 York Ave., 
PE,  SkccSannsanwesnresssans 6624 24 4 
Electro-Nite Carbon Co., 308 a. on 
Philatelphia Pa. ..... 






Eureka Metal Products Corp., "91. Cc ‘lay, North 

East, Pa eso emen d WSs 
Fleck Carvon Co., 508 Broome, New York C .. .. 
General Electric Co., Schenectady, N. Y.. C.<s0 
Graphalloy. See Graphite Metalizing Corp. 


Graphite Metalizing Corp., 1040 Nepperhan 
Ave., Yonkers, N. Y 

Henrite Products Co., 98 Park Place, New 
Ws es Mn neveensrsccecenccesecsesces Cc 

Holland Trolley Supply Co., 1623 E. 43rd, 
Cleveland, Ohio ° oe 20 6s 

Jeandron, W. J., 345 Madison Ave., New 


Vouk, NM. VY. (Bmpetted.)......ccccccsccce Cc 
Keystone Carbon Co., 4630 N. 11th, Phila- 

GOA, FR. secesssns c 
Kohlenite sana > 3 





maica N. 
Le Carbone. aa Jeandron, W. J. 
Le Valley Vitae Carbon Brush Co., 4851 
Grand Seaeees Terminal, New York, N. Y. C 


Marks Elec. Hiram, 304 Woodward Ave., 

Detroit, Mich. ROpadsesbaneywneeseabess cs Gkidwe 
Morganite Brush Co., — 02 48th Ave., Long 

Ben GO, Bh. Zesesccccsccsccvocsesce Cc 
National Carbon Co., "ear crs aienie ta Cc 


oO 
New Process Carbon Co., 1503 Columbia 
Bee, FROGGER, Pi. ccccesevicccccesas C6 se we 
Ne Spark. See Calebaugh Self-Lubricating. 
Q&io Carbon Co., 8215 ae Ave., Cleve- 


BE, GED ccccvcscccecscccescces agaese i, Se 
Ohio Elec. Specialty “Mtg.” oS Oe ar ae 
Perfection Supply Co., 98 Park Pi., New 

Wl el a behead sanceensdesusesene cs CWB HL 
Pittsburgh Carbon Brush Co., 127 Fancourt, 

DO, TBs cncingcccssvcescecncsses P25 aa om ioe 
Pure Carbon Co., Wellsville, N. Y........ owe... t 
Pyramid. See National Carbon Co. 


Reaction. See Baylis Co. 

Rome Wire Co., Div. of Guat Cable 

Glen Electrical Supply “Co., Salem. Mass... W.....- 
& Co., Geo. W., 110 8S. Ninth, 

St. Louis, 


Dit bei ken ania ss eiee nee Cc 
Spee-Dee Elee. Mfg. Co., 199 Lafayette, New 
BOG G0 Beek scnds cesbunbes cays saaees errs 
Speer Carbon Co., &. Mary’s, Pa.......... ce ku ee we 


Stackpole Carbon Ce., St. Mary's, Pa.... C 
Sterling. See Carbon Laboratories Co. 
Superior Carbon ees Co., North Rd, 

g Poughkeepsie, N. 


S. Graphite Co., eines Mich. 2.22... Pcie ess een 
Oniversal. See Graphite Metalizing Corp. 
Weber Elec. Wks., Brooklyn Sta., Cleveland. C .. .. L 


eae. PNEUMATIC SPRAYING. See Spraying Out- 
ts. 


BRUSHES FOR VACUUM CLEANERS 
Omaha Brush Co., 320 N. 15th, Omaha, Neb. (Brushes 
rebristled.) 
born Mfg. Ce., 5401 Hamilton Ave., Cleveland, Ohio. 
BUGGIES. Armature. See Lifts, Armature. 


BULBS, Glass 
For Incandescent Lamps and Tubes. 
Almo Mfg. Co., 38 Crawford, Newark, N. J. 
Corning Glass Wks., Corning, N. Y. 
Vayette Glass Bulb Co., - 2ist, Brooklyn, N. Y. 


Libby Glass Co., Toledo, 
SUNCHING MACHINES. See Wire Manufacturing 


Machines. 
BUSHINGS, SHAFT. See Bearings and Bushings. 


BUSHINGS, Box and Cabinet, Porcelain 
Appleton Electric Co., 1704 Wellington Ave., Chicago, Ml 
Columbia Metal Box Co., 226 E. 144th St., New York, N. Y. 
Harter. See Multi Elecl. Mfg. Co. 

Knox Porcelain Corp., Knorville, Tenn. 

Minerallac Electric Co., 25 N. Peoria, Chicago, Ill 

Multi Electric Mfg. Co., 210 N. Ogden Ave., Chicago, IIL 
Nelson Elec. Co., Plant City, Fila. 

CABINET GRILL CLOTH. See Cloth, Untreated 


CABINETS, Fibre 
Continental-Diamond Fibre Co., Bridgeport, Pa. 
Vulcawood. See Continental-Diamond Fibre Co 
CABINETS. Refrigerater. See Refrigerator Cabinets 
CABINETS, Sheet Steei 

Stamped and Turned-up Boxes and Cabinets. 
Acme Blow Pipe & Sheet Metal Wks., New Orleans, La 


4 





BOOST AS 





ectrical 


Adam Electric Co., Frank, St. Louis, Mo. 

All-Steel-Equip. Co., Aurora, IIL 

American Metal Wks., 4868 Stanton Ave., Philadelphia, Pa. 
Alumerican Steei Furniture Co., 27 W. 24th, New York, N. Y. 


surora Steel Products Co., Aurora, Ill. 

Genjamin Elec. Co., 1378 E. 16th, Los Angeles, Cal. 

serks Engineering Co., Reading, Pa. 

Berthold Elec. Co., Gus, 551 W. Monroe, Chicago, IU. 

tonuell Elec. Mfg. Co., 192 Chambers, New York, N. Y. 

Chicago Hdwe. Foundry Co., North Chicago, Ill. 

c. & P. Electric Wks., Springtield, Mass. 

Cleveland Switchboard Co., 2925 E. 79th, Cleveland, O. 

Coast Specialty Co., 73 E. Sixth, Portland, Ore. 

Cole Metal Products Co., 33 Crescent, Long Island City. 

Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn. 

Columbia Elec. Mfg. Co., 59 Columbus Sq., San Fran- 
cisco, Cal 

Columbia Metal Box Co., 226 E. 144th, New York, N. Y. 

Columbian Steel Tank Co., 1505 W. 12th, Kansas City, Ma 

Commercial Mfg. & Supply Co., 1443 Delaware St., Denver. 

Creiger Electrical Mfg. Co., 609 W. Lake, Chicago, Il. 

wviamond Elec’l Mfg. Co., 1330 E. 16th, Los Angeles, Cal. 

Dowman-Dozier Mfg. Co., 1314 Murphy Ave., 8S. W 
Atlanta, Ga. 

Electric Apparatus Co., 704 N. Halsted, Chicago, Ill 

Electric Panelboard Co., 426 Exchange, Rochester, N. Y. 

Federal Steel Products Co., 2 Ave. L, Newark, N. J. (Polar- 
ized Boxes.) 

Fouch Elec. Mfg. Co., 105 N. Ninth, Portland, o- 

Greater New York Metal Box Co., Inc., 143 W. 19th, 
New York. 

Green Elec. Co., 31 N. Water, Rochester, N. Y. 

Gurney Sheet Metal Wks., 718’ E. 4th, Long Beach, Cal. 

Hauer, J. B., Driggs Ave. and N. llth, Brooklyn, N. Y 

Holzer Sheet’ Metal Wks., Inc., New Orleans, La. 

Hough Mfg. Co., 2520 24th, Detroit, Mich. 

Isert Co., J. H.. 1234 Rowan. Louisville, Ky. 

Karp Metal Products Co., 129 _ rooklyn, N. Y. 

Kirtland Elec. Construction Co., 3 Herkimer Albany, N. Y 

Large-Dail Mfg. Co., 806 Cherry St., Philadelphia. 

Leonard Elec. Mfg. Co., 2907 Perkins Ave., Cleveland, . 

Lexington Elec. Products Co., 419 E. 24th, New yom. N. 

Lorentzen, H. K., 155 Leonard, New York, N. 

MacMillen Mfg. Co., 1400 N. Spring, Los Saha Cal. 

Mansfield Elec. Hardware Co., Longview Ave., Mansfield, O. 

Metropolitan Elec. Co., 2914 First Ave., S., Seattle, Wash. 

ae - Products Co. , Blvd. at 14th, Long Island 

ty, N. 

Milwaukee Vault & Cabinet Co., 521 Market, Milwaukee. 

Mosher, 8. L., 1951 Lawrence, Denver, Colo. 

National Metal Box Co., Van Dyke & Ferris Sts. » Brooklyn. 

Newrran Elec. & Mfg. Eau Claire, Wis. 

Par-Metal Products Corp., 3519 41st, — Island City, N. Y. 

Penn Electrical Co., 35 Water, Irwin, Pa. 

Powerlite Switchboard Co., 4149 E. 79th, Cleveland, O. 

Rezloh. See Holzer Sheet Metal Works. 

Robbins & Myers, Inc., Springfield, O. 

Security. See Aurora Steel Products Co. 

Standard Metal Box Corp., 950 Grand St., Brooklyn, N. Y. 

Star Metal Bor Co., 4 46th, Brooklyn, 

Superior Switchboard Devices Co., 420° Schroyer Ave.. 
Canton, O. 

Tenner & Co., Wm. F., 511 8. eer. Baltimore, Md. 

United Metal Bor Co., 473 President, Brooklyn, N. Y 

Unitea Sheet Metal Wks., 575 Howard, San Francisco. 

——s Metal Box & Products Co., 316 Coit, Irvington 


Wadsworth Elec. Mfg. Ce., Covington, Ky. 
Wiegman & Co., E. M., 1908 Benton. St. Louis, Mo. 
Wurdack Elec. Mfg. Co., 4444 Clayton Ave., St. Louis. Mo. 


CABINETS AND BOXES, Wood 

Accurate Molding Corp., 20 Morton, Brooklyn, N. Y. 

Adler Mfg. Co., Louisville, Ky. 

Adler Royal. See Adler Mfg. Co. 

Ampere. See Donehue Lumber Co. 

ne Co., Inc., 1035 Seattle Blvd., Seattle, 
asn 

Aston Cabinet Mfrs., 1223 W. Lake, Chicago, Ill. 

Roehm Cabinet Co., J., 2216 W. 63rd St., Cleveland, 0. 

Carion. See Art Woodworking Co. 

Carolina Wood Products Co., Asheville, N. C. 

Carrom Co., Ludington, Mich. 

Caswell-Runyon Co., Huntington, Ind. 

Cheney Piano Action Co., A. C., Castleton, N. Y. 

Chickasaw Furniture Mfg. Co., Memphis, Tenn. 

Clinton Corp., 342 Madison Ave., New York, N. Y. 

Conrades Mfg Co., 1942 N. Second, St. Louis, Mo. 

Corlieth Cabinet Mfg. Co., St. Mary’s, Pa. 

Cory Cabinet Corp., Springfield, Mo. 

Defxer “o., Geo., Henderson, . 

Ebert Furniture Co., 225 W. 34th, New York, N. » 

Efiein & Sons, Frederick, 44 Central Ave., Brooklyn, N. Y. 

Fmpire-United Hat Block Co., 312 E. 22nd, New York. 

Estes & Sons, E. B., 5844 Grand Central Terminal Bldg., 
New York, N. Y. 

Excel Phonograph Mfg. Co., 400 W. Erie, Chicago, I11. 

Excello Products Corp., 4836 W. 16th, Cicero, Mil. 

—s _. Products Corp., 206 Lexington Ave., New 
york, N 

Findlay Mfg. Co., Metropolitan & Morgan Aves., Brooklyn, 

Grand Rapids Furniture Co., Grand Rapids, Mich. 

Harper Mfg. Co., Cassopolis, Mich. 

Hickory Bor Co., Hickory, N. C. 

Hubbell, H. L., 59 Market Ave., N. W., Grand Rapids, 

Interstate Woodworking Co., 46 Wooster, New York, N. Y. 

Karpen. See Studner Bros 

King Mfg. Corp., 254 Rano, Buffalo, N. Y 

Klumpp Sons. John G., 13 Baxter, New York, N. Y. 

Knoxville Table & Chair Co., Knoxville, Tenn. 

National Cabinet Co., New Philadelphia, 0. 

New England Rox Co.. Greenfield, Mass 

Ohio Valley Cabinet Co., Wheeling (Warwood), W. Va. 

Oneida Cabinet Corp., Oneida, N. 

Ottawa Furniture Co.. Holland. Mich. 

Pooley Co., 16th & Indiana Ave., Philadelphia, Pa 

Radio Allied Mfrs. Corp., 1340 S. Michigan Ave., Chicago, 
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Your Sales in Your Every Dealer, Dealer-Con- on request. 
Metropolitan New York tractor, Contractor, Central 
New York distributor Station and Jobber within a 
radius of 50 miles of New York Write 
City 


METROPOLITAN ELECTRICAL NEWS 


Devoted to New York Metropolitan District 


461 EIGHTH AVENUE 


Electrical Activities, 


Manufacturing 


REACH 





Vol. 4, No. 2 





Radio Cabinet Mfg. Corp., Furniture Mart, Chicago, Ill 

Kadio Cabinet & Hquipment Co., 1504 Vine, Philadelphia 

Kadio Mfg. Co., Div. of Pillied Lumber Ce., Swanten, O 

Radio Master Corp., Bay City, Mich. 

Red Lion Cabinet Co., Ked Lion, Pa. 

R_ E. Z. Cabinet Co., 54 North, Boston, Mass. 

Kockford Sales Corp., 206 Lexington Ave., New York, N. x 

Sehutz Bros., 152 Chambers, New York, N. Y. 

Showers Bros. Co., Bloomington, Ind 

Signal Eke. Mfg. Co., Menominee, Mich. 

Southern Toy Co., Hickory, N. C. 

Specialty Display Case Ce., Kendallville, Ind. 

Starr Piano Co., Richmond, Ind. 

Stettner pares Corp., 669 Kent Ave Brooklyn, N. Y 

Studner Bros., 67 44th, New York, N. Y¥ 

Superior Cabinet ps ‘206 Broadway, New Yerk, N. Y¥ 

Syracuse Screen & Grille Co., North Manchester, Ind. 

Tessier Bros., 355 Bridge, Northampton, Mass. (Radie.) 

Trenton Wood Specialty Co., Stokes Ave. and P. RB. R.. 
Trenton, N. J. 

Udell Wks., 28th and Barnes Ave., Indianapolis, Ind : 

United Reproducers Corp., 25 Leighton Ave., Rochester, N. Y. 

Weat Bor Co., 235 Liber, Springfeld, Mass 

Wood Cabinet Corp., 196 Lexington Ave., New York,, N. Y. 

CABLE ARMORING MACHINES. See Wire Manufae. 
turing Machines 


Cee Veet SETS. See Instruments, Portable and Switch 


CABLING MACHINES. See Wire Manufacturing Machines 


CANDLES, Fixture 

Glass, Fibre Paper. 
Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 
Cleveland Container Co., 10800 Berea Rd., Cleveland, 0. 
Fibro Products Co., New Bedford, Mass. 
Franklin Fibre Specialty Co., 173 Lafayette, New York, N.Y 
Phoenix Glass Co., Monaca, Pa. 
Remington Mfg. Co., 939 Barnum Ave., Bridgeport, Conn 
Seamless. See Fibro Products Co. 
CANOPY (Canopies). See Fixture Fittings. 

Insulators. See Insulators. 

Switches. See Switches, Snap. 
CAPACITORS. RADIO. See Radio Circuit Components 
CARBON, Powdered 
Marks Elec. Co., Hiram, 304 Woedward Ave., Detreit, Mica 
CARBONS, Battery. See Carbons. 

Are Light. See Carbons. 


CARBONS 
Battery Are Light. 
Becker Bros. Elecl Corp., 23 N. Jefferson, Chicago, I1) 
Blanck & Carrier Corp., 115 W. 63rd, New York, N. Y. 
Columbia. See National Carbon Co. 
Daylight. See National Carbon Co. 
Lessing Battery. See Blanck & Carrier Corp. 
Nuernberg Battery. See Blanck & Carrier Corp. 
National Carbon Co., Cleveland, Ohio. 
Oretip. See National Carbon Co. 
Silvertip. See National Carbon Co. 
Speer Carbon Co., St. Mary’s, Pa. 
Stackpole Carbon Co., St. Mary’s, Pa. 
CARTONS. See Boxes and Wrappers. 
CASEIN PLASTICS. See Molded Insulation. 
CASES, Eliminator. See Cases, Eliminator. 
Flashlight. See Cases. Flashlight. 


CASES, Eliminator 

Brumberger Co., 252 Pearl, New York, N. Y. 

Grand Sheet Metal Wks., 176 Grand, New York, N. Y. 
Karp Metal Products Co., 129 30th, Brooklyn. 


CASES, Flashlight 
Bridgeport Brass Co., 744 E. Main, Bridgeport, Cenn 
Lincoln Fibre Specialty Co at ag Del. 
St. Louis Paper Can St. Louis, Mo. 
Underwood Battery Co., 1250 Cat, Cleveland, 0. 
CASTINGS, Aluminum. See Castings, Aluminum. Alse 

Castings, Copper, etc. 

Brass. See Castings. 

Bronze. See Castings. 

Copper. See Castings. 

Die. See Castings, Die. 

Monel Metal. See Castings. 

Steel. See Castings, Steel. 

White Metal. See Castings. 


CASTINGS, Aluminum 

Aluminum Co. of America, 2471 Oliver Bidg., Pittsburgh 

Berks Foundry & Mfg. Co., West Hamberg, Pa. 

Bohm Aluminum & Brass Corp., Detroit, Mich. 

Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y 

Dick Bros., Inc., Reading, Pa. 

Eureka Metal Products Corp., 91 Clay, North East, Pa 

Monarch Aluminum Ware Co., 9301 Detroit Ave., Cleveland, 

National Bronze & Aluminum Foundry Co., 88th & Lag, 
Cleveland 0. 

Quality Aluminum Casting Co., Waukesha, Wis. 

Tenual. See National Bronze & Aluminum Foundry Ce. 

Veco Mfg. Co., South Norwalk, Conn. 


CASTINGS 

Copper, Brass, Bronze, Monel Metal, White Metal. 

Anderson Mfg. Co., Albert & J. M., 289 A, Boston, Mass 

Berks Foundry & Mfg. Co., West Hamberg, Pa. 

Bohn Aluminum & Brass Corp., Detroit. 

Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y 

Bridgeport Castings Co., 250 North Ave., Bridgeport, Cenn 

Central Pattern & Foundry Co., 3737 Sacramente Ave. 
Chicago, Ill. 

Chase Brass & Copper Co., Waterbury, Conn. 

Chicago Hardware Foundry Co., North Chicago, Ill. 

Delta Star Electric Co., 2437 Fulton, Chicago, Ill. 

Dick Bros., Inc., Reading, Pa. 

Eureka Metal Products Corp., 91 Clay, North East, Pa 

Faries Mfg. Co Decatur, IIl. 

Federal-Mogu] Corp., Shoemaker & Lillibridge Sts., Detroit, 

Harsch, John, Bronze & Foundry Co., 11612 Madison 
Ave., Cleveland, O. 
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Get our new 120-page Die Set Guide 
Listing 70,000 Sizes 









Select your own 
standard 
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Y 
“5 and sizes 
‘b 
P Baumbach Standard Automatic Oiled 
om. 
; DIE SETS 
a Made of 25% Steel 
The Product 
| That Built 
i Our Modern 
” | Plant 
| 
li | 
| 
E. A. BAUMBACH MFG. CO. 
GENERAL OFFICE & WORKS 
1810 SOUTH KILBOURN AVENUE, CHICAGO, ILLINOIS 
a 
D 
Alse 
anew Laminated Bakelite 
UNIFORMLY ‘cael in every requirement 
ur gs 
High-Grade Raw Ma- 
: , terials...Genuine Bake- 
> lite Resins .. . Specially 
. Designed Machinery 
... Controlled Processes 
shins . . » Supervised Work- 
YY manship . . . Synthane, 
‘i uniform always, in 
every quality required 
of Laminated Bakelite. 
Pa 
etroit, te 
adison 


Test It Yourself 
For All Requirements! 





ANA Y 
FABRICATED a 


PARTS \N 


CORPORATION Nox *PENNA 


NEW YORK, CHICAGO, CLEVELAND 





Manufacturing 87 































LY Yeo eens ae 


) 


By the use of 
Die Cast Parts 


Illustrated here are only a 
few castings where substan- 













tial savings have been effected, 
due to partial, and in some cases, total 









elimination of costly machining opera- 
tions. Castings are made from Aluminum, Zinc, 
Lead and Tin Base metals, alloyed to suit your 
particular requirements. 


Send Blue Prints or Samples for Quotations 





DIE CASTING DIVISION 


Barnhart Brothers & Spindler 


Monroe and Dhroop Streets, Chicago 
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DIE CASTINGS 


ELIMINATE MACHINING 


WHY NOT SEND YOUR 
INQUIRIES TO US? 











Twin City Die Castings Co. 
Talmage and 33rd Aves., S. E. 
MINNEAPOLIS, MINN. 





CASTINGS—Continued 
McGill Metal Co., Valparaiso, Ind. 
National Bronze & Aluminum Foundry Co., 


Cleveland, OQ. 
& Fdy. Co., 


88th & Lazy, 


Ohio Pattern Wks. 
Cincinnati, O. 


2730 Spring Greve Ave 


Rabun Bronze Foundry, 617 West Belgrave, Huntington 
Park, Cal. 
Sterling Art Metal Wks., 40 Purvis, Long Island City, N. ¥ 


Tenual. See National ‘Bronze & Aluminum Foundry Co 

CASTINGS, Die 

Advance Tool & Die Casting Co., 1654 Holton, Milwaukee, 
Wis 

Alemite Die-Casting & Mfg. Co., 2640 Belmont Ave., Chi- 
cago, ° 

Allied Die-Casting Corp., Long Island City, N. Y. 

Alumac. See Aluminum Co. of America. 

Aluminum Co. of? America, .2471 Oliver Bldg., Pittsburgh. 


Aluminum Industries, Inc., 2438 Beekman, Cincinnati, OQ. 


American Brass Co., Waterbury, - onn. 
Anaconda. See American Brass 
American Die Casting Co., 2040 ‘Dominick, Chicago, ILL 


Badger Die Casting Co., 156 East Buffalo, Milwaukee, Wis 
Barnhardt Bros. & Spindler, Monroe & Throop St., Chicago. 


Bohn Aluminum & Brass Corp., Detroit, Mich. 
Bohnalite. See Bohn Aluminum & Brass Corp. 

Do-Di see Doehler Die Casting Co. 

Doehler Die Casting Co., 386 Fourth Ave., New York, N. ¥ 


Federal-Mogul Corp., Shoemaker & Lillibridge Sts., Detroit, 
Franklin Die Casting Corp., 826 Gifford, Syracuse, N. Y. 


Ulinois Die Castings Co., 551 W. Congress, Chicago, Ill. 

Krone-Seebek Die Casting & Mfg. Co., 2935 W. 47th, 
Chicago, Jll. 

Milwaukee Die Casting Co., 289 Fourth, Milwaukee, Wis. 

Newton Die Casting Corp., 146 Munson, New Haven, Conn. 

Paragon Die Casting Co., 2701 N. Crawford Ave., Chicago. 

Perfection Die Casting Corp., 406 Lakeside Ave., N. W., 
Cleveland, O. 

Permite. See Aluminum Industries, Inc 

Phoenix Die Castings Co., 21 Illinois, Buffalo, N. Y. 

Stewart Die Casting Co., 4500 Fullerton Ave., Chicago, TL 


Superior Die Casting Co., 
Twin City Die Castings Co., 
S. E., Minneapolis, Minn. 


CASTINGS, Gray Iron 
American Engineering Co., Philadelphia, Pa. 


875 E. 70th, Cleveland, Ohio. 
Talmadge and 33rd Aves., 
(White Metal). 


Athens Foundry Co., Athens, Pa. 

Barlow Foundry Co., 551 N. J. R. .. Ave., Newark, N. J. 
Barnett Foundry Co., Newark, N. 

Berks Foundry & Mfg. Co., West oes Pa. 

Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y. 


Bridgeport Castings Co., 
Chicago Hardware Foundry Co., 
Dick Bros., Inc., Reading, Pa. 
Eastern Malleable Iron Co., Naugatuck, Conn. 

Fairmount Foundry, Inc., Third & Westmoreland Sts., 


Philadelphia, Pa. 
Forest City-Walworth Run Fuondries Co., 2500 W. 27th, 


Cleveland, O 
Gray Iron Foundry Co., Reading, Pa. 


250 North Ave., Bridgeport, Conn. 
North Chicago, Ill 


Milwaukee Grey Iron Foundry Co., 3910 Mitchell, Mil- 
waukee, Wis. 
North Lebanon Foundry Co., Second & Canal, Lebanon, Pa. 


North Wales Mach. Foundry Co., North Wales, Pa. 


Products Machine Co., Bridgeport, Conn. 
Sacks Iron Foundry, L., 357 Wilson Ave., Newark, N. J. 
Snead & Co.. Pine St., Jersey City, N. 
St. Louis Malleable Castings Co., 7701 N. Conduit Ave., 


St. Louis, Mo 


Union Mfg. Co., New Britain, Conn. 


Western Foundry Co., Kedzie Ave. at 36th, Chicago, IIL 
CASTINGS, Steel 
Bonney-Floyd Co., Columbus, Ohio. 


Rastern Steel Casting Co., Ave. L & Edward St., Newark. 

Northwestern Steel & Iron Corp., 2907 Fourth, S. E., 
Minneapolis, Minn. 

Pittsburgh Malleable Iron Co., Pittsburgh, Pa. 

Procisn. See Northwestern Steel & Iron Corp. 


Riverside Steel Casting Co., Jacobus Ave., 
CEMENT, Commutator 


Kearney, N. J 


Anchorlute. See Technical Products Co. 

Commutator Companion. See Withington Div. of Marnot Co 
Conductalute. See Technical Preducts Ce. 

Early, Fdward E.. 1129 W. Fifth, N. W., Canton, 0. 
Fixkwick. See Technical Products Co. 

Ideal Commutator Dresser Co., 1039 Park Ave., Sycamore 


mn. 
Imperial. See Martindale Electric Co. 
Martindale Elec. Co., 1262 W. Fourth, Cleveland, O. 
Mitchell Rand Mfg. Co., 19 Vesey, New York, N. Y 
Perce-Lute. See Perfection Supply Co. 
Perfection Supply Co., 98 Park Pl., New York, N. Y. 
Plas Mica Co., 26 St. Andrews Place, Yonkers, N. Y 
Technical Products Co., 116 S. Sheridan Sq., Pittsburgh, Pa 
Westinghouse Elec. & Mfg. Co., East Pittsburgh. Ps 
Withington Div. of Marnot Co., 50 Thayer, Boston, Mass. 


CEMENT, Liquid Porcelain 

Anchorlute. See Teehnical Products Co. 

Fire Lute. See Technical Products Co. 

Insa-Lute. See Technical Products Co. 

Okonite Co., Passaic, N 

Patch-O-Namel. See Technical Produets Co. 

Repairet Mfg. Co.. Milwaukee, Wis. 

Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa 
Pittsburgh, Pa 


Technical Products Co., 114 S. Sheridan Sq., 
Thermold. See Technical Products Co. 
CHAIN, Chandeller (Faney). See Crystals, Chandelier 
CHAIN DRIVES. See Chain. Power Transmission 
CHAIN, Fixture 

Acco. See American Chain Co. 

American Chain Co., Bridgeport, Conn. 


Chase Brass & Copper Co. 
Eastern Chair Works, 309 E. 22nd St., 


New York, N. ¥ 





DIE CASTINGS 


Permanent Mould Castings 


OUR 36 years’ experience in DIE-CASTING 
enables us to give you QUALITY and SERVICE. 
ALLOYS the very best used in all castings closely 
checked by our own METALLURGIST. Let our 
engineering department explain the savings possi- 
ble in the use of die castings. We design and 
make our own DIES QUOTATIONS made on 
parts NICKEL or CHROME plated. GOOD 
WILL reflects as an index to our large number 
of satisfied customers. 


FRANKLIN DIE CASTING CORPORATION 
826 Gifford St., Syracuse, N. Y. 


Pioneers of the Die-Casting Industry 


Manufacturing 
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DIE MOLDED CASTINGS 


IN 
Aluminum, Tin, Zinc and Lead Alloys 





Send Samples or Blueprints for 
Quotations 


Get Our Prices 
They Will Interest You 


BADGER DIE CASTING CO., 


156 East Buffalo St., Milwaukee, Wis. 








“GRAY” 


HEATER 
PLUG CLIPS 


quantities on 
buy from us 
them to make 
mail samples and 
CONTRACT 
manufacture 
serve as your 


Made in large 
Manufacturers 
would cost 
Shall we 


machines. 
for less than it 
their own contacts. 
prices to you? 


W ORK—tLet us 
your product and 
factory. Write us. 


GRAY BROTHERS, Inc., Plano, Il. 


special 





Faries Mfg. Co., Decatur, Ill. 
Globe Metal Mfg. Co., 2122 KE. Hazard, Philadelphia, Pe 
H. & QO. Chain Co., So. Norwalk, Conn. 

Newark Metai Mfg. Co., 22 8. 6th, Newark, N. 2 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Rodale Mfg. Co., 200 Hudson, New York, N. Y. 

Steele & Johnson Mfg. Co., Waterbury, Conn. 

Universal Metal Chain Co., 75 Clymer, Brooklyn, N. Y. 
CHAIN, Power Transmission 
Baldwin Chain & Mfg. Co., Worcester, 


Boston Gear Wks. Sales Co., 
Diamond Chain & Mfg. Co., Indianapolis, Ind. 

Link-Belt Company, 910 S. Michigan Ave., Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 

Ramsey Chain Co., Inc., Albany, N. Y. 
Reeves Pulley Co., Columbus, Ind. 

Renold Boston. See Boston Gear Wks. 

Union Chain & Mfg. Co., Sandusky, O. 
Whiwey Mfg. Co., Hartford, Cenn. 
CHAIN, Socket 

American. Ball Chain Works, 12 Wooster St., 
Co., Bridgeport, Conn. 
Chain Co., South Norwalk, Conn. 
CHANDELIER BEADS. See Crystals, Chandelier. 


CHANDELIER CRYSTALS. See Crystals, Chandelier 
CHANDELIER FRINGE. See Crystals, Chandelier. 


CHARGERS, Magnet 

Charging, Remagnetizing. 
Colpin Corp., 6110 S. Main, Los Angeles, Cal. 
Cowie Elec. Co., E. 8., 1823 Wyandotte, Kansas City, 
Fore Elec. Mfg. Co., 5255 Wabada Ave., St. Louis, Mo. 
Scintilla Magneto Co., Inc., Sidney, N 
Servwell Sales Corp., 1749 N. Winchester Ave., Chicago. 
Valley Electric Co., 4221 Ferest Park Blvd.. St. Louis, Mo. 
CHEMICALS, Battery 

Electrolyte, Battery Salts, Battery Oxides, Sal 


Bluestone, Manganese 
Cooper & Co., Charles, 194 Worth, New York, N. Y. 
134 N. LaSalle, 4 Chileage. (Oxide. ) 


Mass. 
Norfolk Downs, Mass 


New Yer. 


Mo. 


Ammoniac, 


Eagle-Picher Lead Co., 

Eimer & Amend, 205 3rd Ave., New York 

Electro Chemical Co., 113 W. Court St., Dayton, O. 

General Metallic Oxides Co., Jersey City, N. J. 

Globe Chemical Co., Murray Rd. and Big Four R. R., 
Cincinnati, O. 

Grasselli Chemical Co., Guardian Bldg., Cleveland, 0. 

Kalbfleisch Corp., 200 5th Ave., New York, N. Y. 

Klipstein Co., 644 Greenwich, New York, N. Y. 

Merrimac Chemical Co., 148 State, Boston, Mass. 

Powers-Weightman- Rosengarten Co., Philadelphia, Pa. 

Voltah. See Powers-Weightman- Rosengarten Co. 

Wah Chang Trading Corp., 233 Broadway, New York, N. Y. 

CHEMICALS, Refrigeration 

ansul Chemical Co., Marinette, Wis. 

Arctic. See Roessler & Hasslacher Chemical Co. 

Carbide & Carbon Chemicals Corp., 30 E. 42nd, New York, 
N. Y. (Butane & Isobutane.) 

Ory Ice Corp. of America, 50 E. 42nd, New York, N. Y. 

Roessler & Hasslacher Chemical Co., 709 Sixth Ave., New 

(Methyl Chloride, Ethyl Chloride.) 


York. N. Y. 
West Norfolk, Va. (Sulphu~ Dioxide.) 


Virginia Smelting Co., 
Chromium Plating. See Plating & Finishing 


CHUCKS, Magnetic 
J & H Elec. Co., 161 Clifford, Providence, 
simmons. See Taft-Pierce Mfg. Co. 
faft-Peirce Mfg. Ce., Woonsocket, RB. I. 
Walker Co., 0. S (Rockdale) , Worcester, 
CIRCUIT BREAKERS 
Air and Oil Circuit Breakers and Oil Break Switehes. 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
anderson Mfg Co., Albert & J. M., 289 A, Boston, Mass. 
automatic Reclosing Cireuvit Breaker Co., Columbus, O. 
automatic Switch Co., 517 E. Larned, Detroit, —. 
Burke Controller Co., 369 Lexington Ave., New York 
Jendit Elec’l Mfg. Corp., 888 Summer St. (South aistect. 
Boston, Mass. 


RL 


Cramblett Engineering Div. of Time-O-Stat Controls Co., 
286 Milwaukee, Milwaukee, Wis. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 


General Electric Co., Section W-234, Merchandise Dept., 
Bridgeport, Conn. 

Hart & Hegeman Div. of Arrow-Hart & Hegeman Elec. 
Co., Hartford, Conn. 

Hartman Electrica] Mfg. Co., 31 E. Fifth, Mansfield, Ohio. 

High Tension Elecl. Specialty Co., 500 Washington, Abing- 
ton, Mass. 

Hitesco. See High Tension Elecl. Specialty Co 


H. & H. 
.nducto-therm 


See Hart & Hegeman Div. 
See Allen-Bradley Co. 


(. T. E. Circuit Breaker Co., 19th and Hamilton Sts, 
Philadelphia, Pa. 


Line Material Co., South Milwaukee, Wis. (Oil Switches.) 


Maple Co., K. H., Indianapolis, ind. 

Martindale Elec. Co., 1262 W.* Fourth, Cleveland, 0O. 
Minibraker. see Burke Controller Co. 

Roller-Smith Co., 239 Broadway, New York, N. Y. 
Sentinel. See Westinghouse Elec. & Mfg. Co. 


fakamine Corp., 208 Rawson, Long Island City, N. Y 
n- Vanderpoel Elec. Mfg. Uo., Bantau. 
U-Re-Lite. See I. T. E. Circuit Breaker Ce 

Westinghouse Elec. & Mfg. Co., East Pittsburg ** 

CIRCUIT TESTERS. See Testers, Fuse and (tcutt 

CLEANER BAGS, Vacuum. See Bags, Vacuum (‘lean 

CLEANER BRUSHES, Vacuum. See Brushes “oO “wu 
Cleaners. 

CLEANERS, Metal 

Oakite Products, Inc., 26 Thames, 

CLIPS, Fuse. See Fuse Clips. 

CLIPS, Heater Plug 

Gray Bros. Ce., Plano, lil. 

CLOCK SWITCHES. See Switches, Time. 

CLOTH GEARS. See Gears and Pinions, Composition. 

SLOTH LOUD SPEAKER DIAPHRAGM. See Cloth, Un- 


treated 
SLOTH RADIO GRILL. 


CLOTH, Untreated 

doyle & Co., John, 112 Duane, 
Janvas, “‘Aereplane Cloth,’ 
loth, Grill Fabrics, etc 


New York, N. + 


See Cloth, Untreated. 


New York, 


_ T, 
Cotton Duck, Drill, Diaphragm 


Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 

Cindall Fabrics Corp., 200 Madison Ave., New York, N. Y. 
(Grill Cloth). 

CLOTH AND PAPER, Insulating 

Cloth, Insulated ..................See C 

Pe ENE occcecacceccsees See P 

Fibre Paper (Fish Paper) ........ See F 

Press Board (Fuller Board)....See B 

MEE, Sadeasccesecuwewnsere de nseds See 8 
acme Wire Co., New Haven, Conn........ Cs P 
armce. See Rogers Paper Mfg. Co. 
armatite. See Mica Insulator Co. 

Bree & Co., William, 268 4th Ave., New e 
Campbellite. See National Vulcanized 

Fibre Co. 

Zarboloid Products Corp., 15 Park Row, 

ee Se rrr Coc ise ee 
Vase Brothers, Inc., Highland, Park, Conn.....P .. B 
Vase Mfg. Co,, Unionville, Conn.............- D «es os 
Jase & Risley Press Paper Co., Onece, Conn... ........ 
Seen OR, MOONE  Picscncccsccase 00 oe P FB 
C-F. See National Vulcanized Fibre Co. 
— Mica Co., 345 Campbell, Valparaiso, 

Se Susewagteeeses Os oak sdbeccwesinee © aé. an 0008 
Columbian Rope Co., Auburn, N. Y. =< eo. aoe? 
ae Diamond Fibre Co., Bridgeport, 

cNbkobaneeS SOREN bObeseCesekeeeanes® vw ve ae 

De Jonge & Co., Louis, 69 Duane, New 

We LY. MAD x asacdakecconctee cso FP oa es 
Dexstar. See Dexter & Sons. 
Dexter & Sons, C. H., Windsor Locks, Conn 

(Condenser Tissue.) 
Dielectric Mfg. Co., St. Louis, Mo........ ee? ..3 
Electrite. See West Virginia Pulp & Paper Co. 
fybercid. See Wilmington Fibre Specialty Co. 
General Electric Co., Merchandise Dept., 

ee i a ee Cink 
chandise Dept., Bridgeport, Conn........ P 


Gartford City Paper Co., Hartford City, Ind. 
\Glassine Condenser Tissue). 
Hewitt & Bres., C. B., 16 Ferry, New York C .. P 
Hi-Tex. See Stevens Paper Mills. 
{ncella. See Tarentum Paper Mille Co. 
—s & Insulator Co., Irving- 
a rrr 
Manning Paper Co., J. A., Troy, N. Y.... .. 
Mica Insulator Co., 200 Varick, New York 
aoe. Mfg. Ce, 19 Vesey, New 
i he . 
National Vulcanized Fibre Co., 
Ph Sh csr ctiebeeesenetedeneeenansade ae 0% 0 D ec 
New Jersey ys Finishing Co., Wood- 
ana os oe R60006665 0500000 0CS5000006 Cc 
Ohmo 1lmington re Specialty Ce. 
Old Hick. See Hewitt Bros., C. 3B. 
Peerless. See National Vuleanisea Fibre Co. 
Rogers Fibre Co., 210 Lincoln, Boston, Mass... .... F 
=. Paper Mfg. Co., — Manchester, 
Schweitzer, in eo *"200 ° Fifth Ave., 
New York, N. (Condenser Tissue. ) 
Sico. See Standard nsulation 
Standard Insulation Cor, East 
irobeasa “Co., 501 Fifth Ave., — 
(Varised Hard Fibrebeard).... v4 weak oe 
Sterlite. See Sterling Firebrand Co. 
Stevens Paper Mills, Windsor, Conn................B 
Tarentum Paper Milis Co., Tarentum, Pa......P.... 
Turbonite. See Brand & Co., Wm. 
Union Mills Paper Mfg. Co., New Hope, Pa. .. .. P.. .. 
Warren 7 Co., 342 Madison Ave., New 
York. Mase dehbedseee Bde rethittuseca "ss 0% are er 
West Virginia Pulp & Paper Co., 230 Park 
Rig PD Dh a 6 bb660.05/05 0tcene cane * ae eee 
Wilmington — Spectalty Co., ane, 


CLUTCHES, "Magnetic 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 

COIL (Colls). 
Armature and Field. 
Choke (Power). 
Choke (Radio). 
Driers & 


Co. 
Rutherford, 


jor 


See Coils. GE 


See Fittings, High Tension. 
See Radio Circuit Components 
Impregnators. See Orsns. 
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UITABLE for the perfectly appointed table 
is this handsome Textolite molded timer 
box, molded by General Electric for the Edi- 


TEX TOLITE son Electric Appliance Company. Assem- 
bled, it serves as a convenience outlet for 
electric appliances. ‘| The rich green and 

M O |. D FE D ebony finish, which enhances the modern- 


istic design, comes direct from the molds 
no polishing, no machining. And it 
will last a lifetime without refinishing or polishing. ‘ In 
this timer box—and in all products of Textolite molded 
are incorporated all the experience and technique acquired 
by General Electric in producing half a billion moldings. 
“Thus Textolite molded, attractive, durable, 
dielectric, combining General Electric’s unexcelled 
facilities for research and for production, gives com- 
plete satisfaction to all users of molded parts. 
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JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 8 P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK 


| GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, Ws. Wes SALES OFFICES IN PRINCIPAL CITIES 
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SUNDH Control 


for Elevator Control 

Fire Pump Control 

Pressure Regulators 

AC d DC Float Switches 

an Automatic Starters 
Manual Starters 
Speed Regulators 
Machine Tool Control 
Magnet Operated Switches 
Valves, Magnet Operated 
Transfer Switches 


Sundh Electric Co., Inc. 
Newark, N. J. 








TRADE MARK 





COIL 
Klectromagnet. 


(Coils)-——Continued 
See Colls, Finished. 
Flatteners. See Rolls. Coil Filattening. 

High Frequency. See LKlectro-Tierapeutic; 
Cireuit Components; also Ignition Uutiits. 
Impregnators, Vacuum. See Uveus, Industrial. 
Induction. See Coils, Finished; also Klectro-Therapeutic 

Loop Benders. See Benders, Coil Loop 

Medical. See Electro-Therapeutic. 

Presses. See Presses, Armature Coil. 

Radio. See Radio Circuit Components. 

Removers. See Removers, Coil. 

Resistance. See Units, Rods & Grids; also Radio Cireait 
Components. 

Shaping Machines. See Shaping Machines, Coil. 

Spark. See Ignition Outfits. 


also Radic 


Spreaders. See Winding Machines, Armature & Fieid 
Coil. 
Tamping Tools. See Tools, Coil Tamping. 


Taping Machines. See Taping Machines, Coil. 

Testers. See Testers, Coil; also Test Benches, 

Winders, Armature & Field Coil. 
Armature & Field Coil. 


Armature 
See Winding Machines. 


Winders, Induction Coil. See Winding Machines, In- 
dustrial Coil. 

Winding Forms. See Forms, Coil Winding. 

Windings (Magneto). See Coils, Finished. 

Wire Tension Devices. See Tension Devices. Ceil Wire 
COILS, Finished 

Armature, Fieid, Electromagnet and Inductien Coils 
Acme Products Co., Boston, Mass 
Acme Wire Co., New Haven, Conn. 
Aero-Call. See Aero Products, Inc. 


Aero Products, Inc., 4611 Ravenswood Ave., Chicago, Ill. 
Auth Electrical Specialty Ce., 422 E. 53rd St., New Yers. 
A. & A. See Electrical Coil Winding Co. 

Belden Mfg. Co., 2310B 8. Western Ave., Chicage, Ill. 

Sunnell & Co, J. H., 82 Park Place, New York, N. Y 
Burke Controller Co., 369 Lexington Ave., New York, N. ¥ 
Cameron Elec. Mfg. Co., Ansonia Conn 

Coto Coil Div. of Universal Winding Co., Providence, R. I. 
Diumar Elec. Co., Brookline, Mass 

Dudlo Mfg. Co., Div. of General Cable Corp., Fort Wayne. 
Easton Coil Co., ioe Pa. 

Electric Heat Control Co., 5902 Carnegie Ave.. 


Cleveland. O 
Electric Valve Mfg. Co., 68 Murray, New York, N. Y. 
Electrical Coil Winding Co., 2735 Saunders, Camden. 
Electrical Products Mfg. Co.. Providence, R. 
Fredericks Co., H. M., Lock Haven, Pa. 
Globe Technolian Corp., Reading, Mass. 
Herald Electric Co., 29 East End Ave., New York, N. Y 
Marion Elec. Mfg. Co., 24 Cliff, Jersey City, N. J. 


Modern Elec Mfg. Co., 312 Mulberry, Toledo, Ohio. 

National Elec. Corp., 226 High, Newark, 

i ie 9 Repair & Mfg. Co., 3610 Superior Ave., Cleve 
land, ; 


Polymet Mfg. Co., 829 E 34th St., New York, N. Y 
Robertson-Davis (o.. 361 w Superior, Chicago, Tl. _ 
Leo F., Inc., 532 West 22nd St., New York, 


Robertson, 
N. ¥ 


Rome Wire Co. yh of General Cable Corp.), Rome, N. ¥ 
Sevison Magnete Engrg Co.. 397 Phillips, Toledo, O. 

Stunz & Barron, 210 E. Pratt, Baltimore, Md 

Telede Standard Commutator Ce 2242 Smead Ave., Toledo. 


15 Exchange Place, Jersey 
(Electromagnetic only). 


Varlev Drples Magnet Co., 
Mtv J 
COMMUTATOR 

Bars. See Bars, Commutator. 

Cement. See Cement. Comm «tor. 

Dressers. See Stones, Comu«.tsior 

Lubricants. See Compounts commutator. 

New. See Commutators. 

Refilled. See sogting At am! Second Hand. 

Slotters. See Slotting Machines & Tools, Commutator 
Slotting Files. See Files, Commutator Slotting. 
Soldering Machines. See Soldering Machines, Commutator 
Stones. See Stones, Commutator. 

Tighteners. See Tighteners, Commutator. 

Truing Devices. See Tools, Commutator Truing. 


COMMUTATORS 


Derby Commutator Co., Derby. Cenn. 

Electric Materials Co., North East, Pa. 

Eureka Metal Products Corp.. 91 Clay, North East, Pa. 
Homer Commutator Co., Cleveland, Ohio. 

COMMUTATOR BRUSHES. See Brushes, Commutator 
COMPOSITION PULLEYS. See Pulleys, Composition. 
COMPOUNDS, Sealing. See Wax and Compounds. 


CONDENSER UNITS, Refrigerator 
Bush Mfg. Co., Hartford, Conn 


McCord Radiator & Mfg. Co., Riorelle & E. Grand Ave. 
Detroit. Mich. 


Rome-Turney Radiator Co., Rome, N. Y. 
CONDENSERS, Radio. See Radio Circuit Components. 
CONDENSER TUBING. See Tubing, Brass and Copper 
CONNECTORS, Pin-Plug 


Kliiegl Bros. Universal Electric 
50th, New York, N. 


CONNECTORS, Wire 
Ideal Commutator Dresser Co., 
Ill. (Solderless-Tapeless). 

CONTACT POINTS. See Points, Contact. 
CONTAINERS, Shipping. See Fibre Board Products. 


CONTROLLERS, Motor 

Allen-Bradley Co., 494 Reed. Milwaukee, Wis. 
Anderson & Co., C. J., 53 W. Jackson Blvd., 
Automatic Switch Co., 154 Grand, New York, 
Betts, Inc.. James H., 1898 Sedgwick Ave., 


N. Y. (Traffic.) 

Burke Controller Co., 369 Lexington Ave., 
Stockton, 

1146 E. 


B-Q Oil Burner Co., 
Clark Controller Co., 

Condit Elec’l Mfg. Corp., 
Boston, Mass 


Stage Ltg. Co, 321 W 


1039 Park Ave., Sycamore, 


Chicago, Il. 
mm. t 

New York 
New York. ™ * 


152nd, Cleveland, O 
838 Summer St. (South Boswa, 


Electrical 


reef 


Wicks for Motors 
Lining for Fan Bases 


Lining for Lamp Bases 
Packing for Radio Trade 


WESTERN FELT WORKS 


4029-4133 Ogden Ave., Chicago 
NEW YORK DETROIT CLEVELAND ST. LOUIS 


Cutler-Hammer Mfg. Co., 


1288 St. Paul Ave.. 
Diamond Elecl. Mfg. Co., 


Milwaune 
Cal. 


1330 N. 16th, Los Angeles, 
Dinkey. See Elec. Conturciler & Mfg. Co. 
E C & M Youngstown. See Electric Controller & Mfg. cv. 


Electric Controller & Mfg. Co., 2700 
Electrite. See Sundh Elec. Co. 
General Electric Co., Schenectady, N. Y. 
515 Greenwich, 


E. 79th, Cleveland, u 


Horni Signal Mfg. Corp., New York. 

Industrial Controller Div. of Square D Co., S. Pierce & 
Hanover, Milwaukee, Wis. 

Maimin Speed Control Corp., 251 W. 19th, New York. 
(Sewing Machines.) 

Monitor Controller Co., 51 Gay, Baltimore, Md. 

Naticnal Electric Controller Co., 5315 Ravenswood Ave. 


Chicago, Ill. 
Refrigerating Specialties Co., 
Chicago, IIL 
Resisto. See Allen-Bradley Co. 
Rowan Controller Co., 306 N. Holliday, 
Square D Co., 6060 Rivard, Detroit, Mich 
Sundh Elec. Co., Parkhurst St. at Ave. 


728 8. Sacramento Bilva. 


Baltimore, Ma 
C. Newark, N. J 


Switcholone. See Condit Elec. Mfg. \ 

Thermaload. See Monitor Controller Co. 

Trumbull Electrie Mfg. Co., Plainville, Cenn. 

Uemco. See Union Elea Mfg. Co. 

Uneleo. See Union Elec. Mfg. Co. 

Union Elec. Mfg. Co., 934 Juneau Ave., Milwaukee, Wis 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

WwW. K. See er a Elec. & Mfg. Co. 


COPPER. See Brass 


Bronze and Copper: =~ Castings 
COPPER oes. 


See Tubing, Copper 
CORD TIPS. 


CORD. Tinsel. See Tinsel Cord & Thread. 

CORDS, Extension 

Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa. 
CORES, RESISTANCE COIL (Lava) 
American Lava Corp.. 1425 hed Chattanesoga, 
Crescent. See M. Kirchberger & Co. 

Es-El-Co. See a Lava Co. 
Kirchberger & Co., 1425 37th, 
Lavite. See Steward a ute. Co. 
Lavarock. See M. dontitene 2 

Southern Lava Co., Rossville, — 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 
Tennessee Burner Mfg. Co., Chattanooga, Tenn. 
XL. See Tennessee Burner Mfg. Co. 


Tenn. 


Brooklyn, N. Y. 


CORES, RESISTANCE COIL (Refractory 
Porcelain) 

American Lava Corp., 1425 William, Chattanooga, Tena. 

Colonial Insulator Co., Akron, O. 


545 N. Arlington Ave., 
East Palestine, 0. 


Crowley & Co., Henry L., 
Orange, N. J. 

Electrical Refractories Co., 

See Louthan Mf 


Louthan Mfg. 
Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa. 
Thermal Syndicate, 58 Schenectady Ave., Brooklyn, N. 2 
Vitreosil. See Thermal Syndicate. 

Woolley, Inc., W. Douglas, East Liverpool, 0. 

COTTON DUCK. See Cloth, Untreated. 

COTTON SLEEVING. See Tape, Cotton. 

COUNTERS, Revolution. See Tachometers. 


COUPLINGS, Shaft (Flexible- insutated) 


Ajax Flexible Coupling Co., Westfield, N. 

Bartlett Hayward timere, Md. 

Bond Co., Charles, 617 Arch, Philadelphia, Pa 

Brown Engineering Co., 123 N. Third, Reading, Pa. 

Delbee Rubber Co., Syracuse, N. Y. 

Falk Corp., Milwaukee, Wis. 

Francke. See Smith & Serrell. 

General Electric Co., Schenectady, N. Y. 

Grundy. See Bond Co. 

Kanti Lever. See Brown Engineering Co. 

Krone-Seebek Die Casting & Mfg. Co., 2935 W. 47th, 
Chicago, Ill. 

Lipe, wW. C., Syracuse, N. Y. 

Lovejoy Tool wis, 325 W. Ohio, Chicago, IJIl. 

Mather. See Bond Co. 

Nuttall Wks., of Westinghouse Elec. & Mfg. Co., McCand- 
less Ave. & Harrison St., Pittsburgh, Pa 


Oneida. See Delbee Rubber Co. 

Smith & Serrell, 5 Halsey, Newark, N. J 

Webster Mfg. as, . Kostner Ave., Chicago, Ill. 

Wood's Sons Co., Pa. 

COVERING MACHINES, WIRE. See Wire Manufacturing 
Machines. 


CUPS, Grease 

Bowen Products Corp., Auburn, New York 
Gits Bros. Mfg. Co., 1960 S. Kilbourn Ave., 
Lunkenheimer Co., Cincinnati, Ohio. 


CUPS, Oil 


Chicago, Ill. 


Gits Bros. Mfg. Co., 1960 8. Kilbourn Ave., Chicago, Ill. 
CUT OUTS, Battery. See Switches, Battery. 
CUTTING OUTFITS, Metal. See Welding and Cuttins 


Outfits. 
CRANES, Floor. See Lifts, Armature. 


CRYSTALS, Chandelier 
Crystals, Prisms, Beads, Chains, Fringes. 
Crystal Venezia. See Harrison & Co., Arthur. 
Friedlaender Co., 49 W. 23rd, New York, N. Y. 
Harrison & Co., Arthur, 561 W. Washington Blvd., Chicago. 
Shutz & Co., 268 4th Ave., New York, N. ¥. 
(Fringes. ) 


Nelson Bead Co., 15 W. 37th, New York, N. Y. (Importer.) 

Rialto Import Co., 112 W. 4th, New York, N. Y. 

Schwartz Lighting Fixture Wks., 1841 Noble, emepaeteate. 

Wyle & Bros., J. J., 20 E. 27th, New York, N. Y¥ 

CURRENT INDICATORS. See Instruments, Pecket 

DASHBOARD METERS. See Instruments, Portable ené 
Switchboard. 


Manufacturing 
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ELECTRO 


MAGNETS 


FOR 
ANY REQUIREMENT 
For Solenoids 
Electrically 
Operated Valves 
Remote Control 
Switches 


A. C. and D. C. 


Special Magnet 


to Suit Your Emergency Sw. 
Job Door Switches 


ELECTRIC VALVE MFG. CO. 
68 Murray St., New York, N. Y. 





OECALCOMANIA 

Meyercord Co., 120 S. La Salle, Chicago, Il. 
Novar. See Palm Fechteler & Co. 

Palm Fechteler & Co., 67 Sth Ave., New York, 


nm &. 
OA a see 
o etal). See Radio ings. 

Radio (Molded). See Radio ided Parts. 
Enameled. See Dials, Ename'ed. 
DIALS, Enameled 
aan Co., Horace R., Pequabuck, Conn. 
IAPHRAGM, Cloth. See Cloth, Untreated. 
DIE CASTINGS. See Castings Dine “a 
DIE MAKERS. See Dies, Die Makers. 
DIE SETS 
Baumbach Mfg. Co., 1810 Kilbourn Ave., Chicago, Jil. 


Danly Machine Specialties, 2104 S. 52nd Ave., 
eago, 


Til. 
DIES, Pipe. See Stocks, Dies and Reamers. 
DIES. DIE MAKERS 
Beaver Mfg. (Co., 625 N. Third, Newark, N. J. 
Eureka Tool & Machine Co., 42 Walnut, Newark, N. J. 
* 2 


Inc., Chi- 


Mareck & Nebel, 255 Greenwich, New York, 
DISCS, Armature 


Steel Discs. nein, and Segments for Motors aac 
American Stamping Co., 978 E. 64th, Cleveland, O. 


Cleveland Armature Works, 4732 St. Clair Ave., Cleve 
Hercules Elec. Steel Corp., 145 Lafayette, New York, N. 


Lamination Stamping Co., 764 Windsor, Hartford, Cenn. 
ow Y Appliances, Ine., 634 Lexington Ave., Rochester, 
Willor Mfg. Corp., 117 Mercer, New York, N. Y. 


DRAWING MACHINES, WIRE. 
Machines. 


DRIVE SCREWS. See Screws, Drive. 

ORIVES. CHAIN. See Chain, Power Transmission. 
DYNAMOMETERS 
Westinghouse Elec. & Mfg. Co., 
Clark Controller Co., 1146 E. 152nd, Cleveland, 0 
Diehl Mfg. Co., Elizabeth, N. J. 
General Electric Co. Schenectady, 
EBONITE. See Rubber, Hard. 
ELECTROLYTE. See Chemicals, Battery. 
ELECTROMAGNETS. See Coils, Finished 
ELECTRODES FOR GAS SIGNS 


See Wire Drawias 


East Pittsburgh, Pa. 






— Neon Sign Corp., 549 W. 132nd St., New York, 

Eisler ‘Electric Corp., 756 §, 13th, Newark, N, J. 

Manhattan Elecl. Supply Co., 510 Sixth Ave., New York. 

°° S. De Vry Corp., 333 N. Michigan Ave., Chicago 
ELECTRODYNAMOMETERS. See Instruments, Laboratory 
Standard. 


ELEMENTS. Heating. See Units. Rods and Grids. 


ENAMELING MACHINES (For Magnet Wire) 
american Insulating Machinery “Co.. s1"" Huntington 
nsulating a ery 519 uni Ave.. 
Philadelphia, Pa. 
ENGRAVING MACHINES 
Portable Bench and Pedestal Oufits for Marking Metal. 
Brewster Co., Wm., 30 Church, New York, N. Y. 
Deckel. See Preis & Co., Inc., H. P. 
Eisler Electric Corp., 756 S. 13th, Newark, N. J. 
(Tube Base Branders) 
Engravograph Corp., 12 Vestry, ae York, N. Y. 
eTapb. i Brewster Co., 
Gilbert Supply Co., Independence, lows. 
Gorton Machine Co., Gee., Racine, Wis. 
Preis & Co., Inc., H. P. Newark, N. J. 
Schmidt, Inc., Geo. T., 4100 Ravenswood Ave 
ENGRAVING, Radio Panel 
Engraving to Order. 
Eastern Specialty Co., 3551 N. Fifth, Philadelphia, Pa. 
€tch-O-Gravure. See Insuline Corp. of America. 
General Fabricating Co., 165 Greenwich, New York, N. Y. 
Globe Mfg. Co., 101 Spokane St., Seattle, Wash. 
Insuline Corp. of America, 78 Cortlandt, New York, N. Y. 
New Seoiens Products Co., 232 Greenwich, New York. 
Preis & Co., Inc., H. P., 227 Fulton, New York, N. Y. 


Schwenke Machine Engraving Co., 2086 Woodward Ave., 
Detroit, Mich. 


Chicago, Ill 


Verichrome Laboratories, 4614 Spring Grove Ave., Cincinnati, 
Wright Radio Co., 114 Exchange, Rockland, Mass. 
EYELETS 
Platt Bros. & Co., Waterbury, Conn. 


Waterbury Button & Moulding Co., 835 S. Main, Water- 


bury, Conn. 
Waterbury Button Co., 835 S. Main, Waterbury, Conn. 
FABRIC, Radie Grill. See Cloth, Untreated. 
FABRIC SHADES. See Shades, Fabric. 
FAN BLADES. See Blades, Fan. 


FEET, Felt 

Brawley, T. R., 279 20th, Brooklyn, N. Y. 

FELT 

Advance Felt & Cutting Co., 609 W. Lake, Chicago 
American Felt Co., 211 Congress, a Mass. 
Booth Felt Co., 460 18th, Brooklyn, N % 

Brawley, T. R.. 279 20th, Brooklyn, N. 

Western Felt Wks., 4029 Ogden Ave.. Ciaan. Tl. 
FERRULES 


Chase Brass & Copper Co., 
Clark Metal Products, 490 H 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
Massachusetts Machine Shop, Inc., Boston, Mass. 
Patton-MacGuyer Co., Providence. R. I. 

Platt Bros. & Co., Waterbury, Conn. 

Risdon Mfg. Co., Naugatuck, Conn. 

Scovill Mfg. Co., 99 Mill, Waterbury, Conn 


Waterbury, Conn. 
ancock Ave., Bridgeport, Cena 


Waterbury Brass Goods Corp., Waterbury, Conn 
an 
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: Portable electric drill and parts formed of Bakelite Materials. Made by Jas. Clark, Jr., Elec. Co., Louisville, Ky. 

be 

“Advantages of Bakelite Materials are many” 
f f ble electri | 
~ 
in manufacture of portable electric tools 

- SUBJECTED to hard service, out- brush holders are stamped out of light 

- doors and in, and to frequent abuse and heavy sheets. 

rk in unskilled hands, portable electric oe , 
tools require rugged insulation. To een oe on ligger on a oa 

e provide unfailing performance, Clark a - oat’ 7 oat aial a an oe 
portables are being insulated through- ee eee eee ne eee 

e) . . . varying accuracy of these parts, with 
out with Bakelite Materials. 

e., smooth surfaces, reduces the time re- 
Bakelite Varnish is used for impreg- quired for assembly. Although adopted 
nating the armature coils, which oper- primarily for product improvement, 
ate at high speed and are subject to Bakelite Materials are also effecting a 
rough use and neglect, and it has saving in production costs. 
proven to be most satisfactory. ‘ ; ‘ : ; 

: ' Bakelite Engineering Service 

we Bakelite Laminated is used for the : 
rocker arm illustrated. Accurately ma- Intimate knowledge of thousands of varied 

bined d 1 h di h 1 applications of Bakelite Materials combined 

y. chined and securely holding the metal with eighteen years’ experience in the devel- 

‘ contacts, this part possesses the high opment of phenol resinoids for electrical uses 

mechanical and dielectric strength re- provides a re background for = co- 
_ ‘ ; ; operation ofere y our engineers and re- 

* Sea Small ee acer Ep ta search laboratories. Write for Booklets 52L, 

_ of this same materia are turne rom “Bakelite Laminated” and 52M, “Bakelite 
sheet stock to exact dimensions, and Molded.” 

, BAKELITE CORPORATION 

247 Park Avenue, New York, N. Y. Chicago Office, 635 West 22nd Street 
BAKELITE CORPORATION OF CANADA, LTD. 163 Dufferin Street, Toronto, Ont. 
REGISTERED U. &. PAT. OFF. ; 
om, — 





THE MATERIAL OF A THOUSAND USES 


The registered Trade Mark and Symbol! shown above may be used only on products made from materials 
manufactured by Bakelite Corporation Under the capital ‘ B" is the numerical sign for infinity. or unlimited 
quantity It symbolizes the infinite number of present and future uses of Bakelite Corporation's products.” 


92 Electrical 


FERRULES— Continued 

Waterbury Button & Moulding Ct Waterbury, Conn. 

FIBRE BOARD PRODUCTS (Solid and Cor- 
rugated) 


Container Corp. of America, 111 W. Washington, Dept. 36 
Chicage, Ill. 

Mid-West Box Co., 111 W. Washington, Chicago. 

Sefton Mfg. Cerp., 59 E. Madison, Chicago, 

FIBER CANDLES. See Candles, Fixture. 

FIBRE GEARS. See Gears and Pinions, Cemposition. 
Paper. See Cloth and Paper. 
Radio Panels. See Radio Molded Parts. 
Shipping Containers. Fibre Board 
Vulcanized. See Fibre, Vulcanized. 


FIBRE, Phenol 

Moisture Proof; Sheet, Rod, Tubes. 
Aico See American Insulator Corp 
American Insulator Corp., New Freedom, ]’a 
Amerine. See American Insulator Corp 
Armite. See Spaulding Fibre Co. 
Bakelite-Dilecto. See Continental Fibre Co. 
Campbell Fibre Co., Heather Ave., Stanton, Del. 
Campbellite. See Campbell Fibre Co 
Continental-Diamond Fibre Co., Bridgeport, Pa 
Fibroc Insulation Co., 245 Lincoln Ave., Valparaiso, Ind 
Formica Insulation Co., 4626 Spring Grove Ave., Cin- 

cinnati, O. 
Franklin Fibre Specialty Co., Wilmington, Del. 
Micarta. See Westinghouse Elec. & Mfg. Co. 
National Vulcanized Fibre Co., Wilmington, Del. 
Phenolite. See National Vulcanized Fibre Co. 
Spaulding Fibre Co., Tonawanda, N. Y. 
Synthane Corp., Oaks, Pa. 
Vul-Cot. See National Vulcanized Fibre Co. 
Westinghouse Elec. & Mfg. Co.. East Pittsburgh, Pa. 


FIBRE, Vulcanized 
Sheet, Rod, Tube, Horn, Fibre, Bushings, Washers. 
Cleats, Screw Machine Products. 

Brandywine Fibre Products Co., 1402 Walnut St., Wil- 
mington, Del. 

Conite. See Continental-Diamond Fibre Co. 

Continental-Diamond Fibre Co., Bridgeport, Pa. 

Delaware Hard Fibre Co., Wilmington, Del. 

Diamond F. See Continental-Diamond Fibre Co. 

Egyptian. See Delaware Hard Fibre Co. 

Electrosote. See Pantasote Co. 

Fibro Products Co., New Bedford, Mass 

Franklin Fibre Specialty Co., Wilmington, Del. 

Fyberoid. See Wilmington Fibre Specialty Co 

Independent Lavoratories, 50 E. 42nd, New York, my Es 

Iten Fibre Co., 5403 Bower Ave., Cleveland, 0. 

Leatheroid. See Rogers Fibre Co. 

Lincoln Fibre & Specialty Co., Newport, Del. 

National Vulcanized Fibre S. Ba, Del. 

Ohmoid. See Wilmington bre Specialty Ce. 

Pantasote Co., Inc., 250 Park Ave., New York, N. Y. 

Peerless. See National Vuleanized Fibre Co. 

Rogers Fibre Co., 216 Lincoln, Bosten, Mass. 

Spaulding Fibre Co., Tonawanda, N. Y. 

Standard Fibre Products Co., 36 Pleasant, Watertown, Mass 

Vul-Cot. See National Vulcanized Fibre Co. 

Vulcawood. See Continental-Diamond Fibre Co. 

Wilmington Fibre Specialty Co., Wilmington. Del. 

FIBRE WASHERS. See Fibre. 

FIELD COILS. See Coils. Finished. 


FILAMENTS, Incandescent Lamp 
Cohn, Sigmund, 44 Gold, New York, N. Y. 
Conneway Elec. Laboratories, 406 Jefferson St., Hoboken. 
Filament Supply Co., 1317 Willow Ave, H ‘on, N. 
Gilby Wire Co., Riverside Ave., Newark, N. J. 
National-Harris Wire Co., 195 Verona Ave., Newark, N. J. 
Suter & Nuetzi, 3709% Lisbon Ave., Milwaukee, Wis 
Vacuum Tube Products, Steneck Trust Bldg., Hoboken, N. J. 
Volkmar & Sons, 187 Sylvan Ave., Newark, N. J 
(Lead-in- Welds.) 


FILES, Commutator Slotting 

Ideal Commutator Dresser Co., 1039 Park, Sycamore, Il. 
Martindale Electric Co., 1262 W. Fourth, Cleveland, QO. 
FISH PAPER. See Cloth and Paper. 

FITTINGS, Fixture. See Fixture Fittings. 

FIXTURE CANDLES. See Candles, Fixture. 

FIXTURE CHAIN. See Chain, Fixture. 

FIXTURE. Collars. See Fixture Fittings. 





FIXTURE FITTINGS KEY 
OWE TRANRRTE cccccccsccscccccccoccces See B 
Brass Pittings .....ccsccccccccccccees See B 
CORAPEES cccccccescsececvcescoccceceses See B 
COUMRED  acccvcccses See B 
Crow Vest .ccccce See I 
Finials (Brass, See B 
TEORBEES cccccccccccccscccccccccceccces See H 
Eiiekies, Brass .ccccccccccvcccccccccce See B 
Biiekes, TEER ccccccccccsescccecscccses See I 
Hooks, Brass ..ccssccccccccccccccccces See B 
Hlooks, IFTOm ...ccccccccccccccccssccces See I 
Irom WIRRingS .ccccccccccccvccccccccces See I 
LOOps, Brass ..ccccccscccccccccscccese See B 
saeee. TEOM  cccccccccccccccccccceceses See I 
oe eneccccece See B 
Shade Holders ....... onecevececescoes See 8 
GED ccccvscccccceccccnvesccevcvsesns See B 
Spinnings ...cccccccccccccccsecccscscces See B 
Btampings ......cccccccccccccccseccess See B 
BROS coccccccccccccccccccccs eecccesee See B 
—— peodurskane aden betosenceueentee See H 
ecececcccccccoveccesceeceseesose See I 
Acme Etanting — Inc., 2114 Woodland 
Ave., Cleveland, O. REBDB. oc cccccccccccces os cece 
American Chain Co., Bridgeport, Conn. 
(Loops and Rimgs.).......ceeseeseccscesces ere. 


American Ring Co., Waterbury, Conn. (Candle.) .. .. 8 
Appleton Electric Co., 1703 Wellingten Ave., 

SE, Ty ccieaasinensdobennnee satesns' 0% B 1 
Arco. See American Ring Co. 
Arrow Electrie Division of Arrow-Hart & 

Hegeman Elec. Co., Hartford, Conn.......... .. 8 
Artoloid. See Great Eastern Brass Wks., Ine. 
Art Metal Co., 3721 Dayton, Cleveland, O........ H 
Banlite. See East Side Metal Spinning Co. 
Banner. See Plume & Atwood Mfg. Co. 
Barton Brass Wks.. 3627 Superior, Detroit... B .....- 
Belmet. See B. & L. Metal Stamping Co. 
Bloch Bros., 88 Walker, New York.. oe ° 
Biandt Mfg. Co., 3727 Gratiot Ave., Detroit. B ...... 
Braun, J. G., 609 S. Pauline, Chicago, Iil. 

(Pressed Ornaments.)  ...---ceeecceescsees BI 
B. & L. Metal ee Co., 250 Moore, 


Brooklyn, N. (Also Combination Wall 
Bracket TROY occ cusccnccecccccecsesocs S 2.8 
Cambridge Brass Ce., Cambridge, Mass........ B 


Chase Brass & Copper Co.. Waterbury, Conn B - 8 a 


Chatham Metal Spinning ee Corp., 


398 Mott. Mew Tork, WN. V..ccccccccccccece BI 
Cleanezy See Dunlap Co. 
Colonial Stamping Co., Brill St. & Passaic Ave., 

ema, WK. J. cccccsccvcccccvccseccecesses B.. 8 
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FI BRE—eu: to any jorm 


Sheet, Rod, Tubing 
MICA 
VARNISHED CLOTH 





COTTON TAPES AND SLEEVING 


Everything for the Motor 


Send for New Insulation Catalogue 


THE CONSUMERS RUBBER CO 


CLEVELAND 
1302-4-6 ONTARIO ST. 


Crescent Brass Mfg. Co., Reading, Pa...... 
Crouse-Hinds, Solvay Sta., Syracuse, N. Y... 


CHICAGO 
820 WRIGLEY BLD@. 





Diamond Needle & Mfg. Co., Torrington, Conn. © 


CEEAGRAGR.) —sosrcccccccercsccccccusescesoocce 
Dunlap Co., John, Carnegie, Pa.........s..s05> 
East Side Metal Spinning Co., 451 Greenwich, 

Now York, N. Y..ccccccccccccsccccccccecs 
Eureka Tin Ware Mfg. Co., 135) W. 20th, New 

Work, BM. YW.  cccccccccvcccesegescoses 
E-Z Up. See Plume & Atwood Mfg. ‘Co. 
Faries Mfg. Co., Decatur, Ill.........+-+. eee 
Flaherty Co., M. E., 28 8. Clinton, Chicago. . 
Fralick Co., S. R., 15 8. Clinton, Chicago.. 


Franklin Brass Foundry Co., Reading, aaa. B 
Friedley-Voenardt Co., Chicago.........s.++e+ B 


— Mig. Co., 6565 an = E., — 

Ban, G. coccccccccccccccccssccccccccce 

Great Eastern Brass Wks... Inc., 182 Grand, 
New York, N. Y. (Spindles). 

Hart & Hegeman, Div. of Arrow-Hart & — 
man Elec. Co., Hartford, Conn.. 

Incandescent 9 Co., 468 West “Broadway, 
Mow Werk, BM. FZ. cccoccccceseccohvecscccess 

Isco. See caetameahs Supply Co. 

Jiffy. See White Mfg. Co., J. H. 

Kwikon. See Fralick Co., 8S. B. 

Lakin. See Thomas & Betts Co. 

idiante 7 Turning Co., 88 Walker, New 
MEE; hs Ms 00 tnnekd ans ineessencssansense 

Liberty Iron Pipe $ Nipple Works, 62 Greene, 
i ee. \ a Rack naka ondeee saan 


Liberty Machine - Wauwatosa, Wis......... B 


Light Metal Stamping Co., 310 13th “si., West 
New York, o Geoccccescescceesoocoescece 
L & K Mfg. Co.. 440 Adelphi, * Brooklyn, N. Y. 
L. a W. Brass Wks., 361 W. Superior, Chicago, 
DD, ocmncendes 0064006665600 06055600 6000008 
Madelite. See Belson Mfg. Co. 
M. S. W. Mfg. Co., 1527 Niagara Ave., Buf- 
na, 2. =. 
Meta. Products Co., 210 Canal, New York.... 
Metro Iron Ornament Co., 191 Christie, New 
ty (as Ba). wavcenes cupesassbeneieedeansss 
Metropolitan- Columbia _. Co., "Tid Metropoiitan 
Ave., Brooklyn, N. Y..cccccccscccccccccces 
Midwest Elec. Co., 1és9. Walnut, Chicago, 
Mid-West Chandelier Co, 14th & Chestnut Sta, 
Kansas City, Mo............+. cece 
—— Co., 70 Washington, Brooklyn, 


Monarch. See Perfeclite Co. 

Murlin Mfg. Co., Philadelphia, Pa........... 

National Electric Products Corp., Pittsburgh, Pa. 
(Btws.) §— cccccceccvccccscccescsccesevccscce 

New Era Elec. Mfg. Co., 
N. E., Cleveland, O 

New Wrinkle. See Bryant Elec. Co. 

New York Brass Turning Co., 568 Broadway, 
Mow Yotk, MH. Zeccccccccccccccovsccscecscs 

Nobolt. See Fralick & Co., S. RB. 

N. W. Cleat Receptacle Bracket, 2437 N. 29th, 
Philadelphia, Pa. ...cccccccccccccccccccces 

Onli. See Perfeclite Co. 

Pass & Seymour, Solvay Sta., Syracuse, N. Y. 

Perfeclite Co., 1457 E. 40th, Cleveland.. 

Pittsburgh Valve & Fittings Co., Barberton, ‘0. 
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Plume & Atwood Mfg. Co., Waterbury, Conn. B .. 8 H 


Plumwood. See Plume & Atwood Mfg. Co 
Plymouth. See Vester Sons, Alfred. 


Products Machine Co., Bridgeport, Conn........ B 
Reading Brass Co., 141 Schiller, Reading, Pa. B i 
Ribaysen Mfg. Co, a5 952 W. Lake, nigse. eae 
Rodale Mfg. 0 York. . 


Co., 260 Hudson, 
Sandow Tool Co., 1440 Bway, New "York, N. ¥. 


Scovill Mfg. Co., Waterbury, Conn............ 

Simpalite. See Sprecher Mfg. Co., P. W. 

Simplex. See Plume & Atwood Mfg. Co. 

Springfast. See Plume & Atwood Mfg. Co. 

Square-G. See Grabier Mfg. Co. 

Standard Snap- — Corp., - Jackson Ave., 
Long Island 7. 


Standard Metal a Co., 128 “Mott, New 3 


Youk, BM. YF. cccccccee oe 
Star. See Perfeclite Co. 
Star. See Steel City Elee. Co. 

Steel City Elec. Ce., Pittsburgh, Pa.......... 


Bs 
Steele & Johnson Mfg. “o.. Waterbury. Conn. B .. 8 


Stembridge & Brandt, 29 S. Clinton, Chicago, 
) iy. arr ree 


B <a 
Sterling Spteptes & Stamping Wks, 476 Broome. “New 


Yerk, N. 
T. & B. on Wasees 6 ate 


Co. 
Thomas & Betts Co., 63 Vesey, New York.... .. 


Une. See Bryant Elec. Co., alse Crouse-Hinds, 
also General Elec. Co., also Hart & Hegeman 
Mfe. Co., also Pass & Seymour. 

United. See L & K Mfg. Co. 

United Metal Spinning Co., 440 ——, 
Brooklyn, NW. YF. .cccccccccssccccseccocees 

Vester, Sons, Alfred, 5 Mason, oe. ‘2. f. 

Victor. See Plume & Atwood Mfg. 

Virden, Div. of Gill-Virden Co., 6108 Lae 
Ave., Cleveland, 0.....ccccccccccrccccccces 

Walden Tool & Metal Mfg. Co., New Haven 


Conn. 
Wameco. See Waterbury Metal Wares Co. 
Waterbury Co., Waterbury, Conn.............+. 
Waterbury Metal Wares Co., Waterbury, Conn. 
—— — Co., Whitney Power Block, Cleve- 
DEE, G.. coveucnvccdcapeceseséevcecvesences 
White Diamond. See White Mfg. Co., J. H. 
White Mfg. &. J. H., 79 Madison Ave., New 
SUES Bis, Rewansnccaccncsacsusdhosvetasease 
Wilhite EM Wks., 1245 8. —— Los An- 
geles, ‘ 
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FLASHERS, Sign 


ed Flashers, Thermal Flashers, Flashing Sockets and 

ugs 

Ajax. See ee Spring Co. 

A. & W. See General Outdoor Adv. Ce. 

Angelus. See Electric Sign Flasher Corp. 

Betts, Inc., James H., 1393 Sedgwick Ave., New York. 
Foal Flashers, Thermal Flashers, Flashing Sockets and 

ugs. 

Betts & Betts Corp., 645 W. 43rd, New York, N. Y. 
(Motor Flashers.) (Thermal Flashers.) Flashing Plugs.) 

on Sign Flasher Co., 280 Guttenberg, San Franciseo. 
Ja 


Commercial Elec. Co., 1203 E. Grant, Portland, Ore. 

Cramblet Engineering Div. of Time-O-Stat Controls Co., 
286 Milwaukee, Milwaukee, Wis. 

Diamond. See General Appilance Corp. 

Dominic. See Kala-Flasher Co. 

Eagle Elec. Mfg. Co., 59 fall, Brooklyn, N. Y. 

Eleetric Signal Corp., 406 Fourth Ave., Seattle, Wash. 

Bloarie Sign Flasher Came 1826 W. ¥th, Los Angeles, Cal. 


guregram. See Co. 

Flash O-Lite. See Betts, Inc., James H. 

Flip-Flop. See Betts, Inc., James H. 

Gem Engineering Co,, Hempstead, N. Y. 

Gacor. See General Appliance Corp. 

General Appliance Corp., 120 8th, San Francisco, Cal. 
(Flasher Button.) 

General Controler Co., 200 E. First, Dayten, O. 

Grazier Elec’] Products Co., Johnstown, Pa. 

Harrington-Seaberg Corp., 1708 Third Ave., Moline, IL. 

Horni Signal Mfg. Co., 516 Greenwich, New York, N. 

Jimbetts. See Betts, Ine., James H. 

Kala-Flasher Co., 344 N. Church, Kalamazoo, Mich. 

Killark. See Betts & Betts Corp. 

Kontroler. See General Controler Co. 

Mercury. See Betts, Iinc., James H. 

Opalume Sign pores. Battle Creek, Mich. 

Phelps Elec. Co., 8. am, etee. Ill. (Motorless) 

Phoenix Products Co., Phoenix, 

Presto Produss Os. ¢4 University Pisce, New York, N. Y. 
en ae and Plugs.) 

Reco. See seynolds Elec. Co. 

Reynolds Elec. Co., 2650 W. Congress, Chicage, Ill. 

Reynolds Spring Co., Jackson, Mich. 

Rodale Mfg. Co., 200 Hudson, New York, N. Y. 

Ryan. See Phoenix Products Co. 

Skedoodle. See Phelps Elec. Co. 

Sokit. See Betts, Inc., James H. 

Thermo-Wynk. See Betts & Betts Corp. 

Vacu. See Bett. & Betts Corp. 

Veebar. See Betts, Inc., James H. 

Way, Eugene W., Seattle, Wash. 

Wood Electric Co., C. D., =~ Broadway, New York N. Y. 

Woodwin. See Wood Elec. Co., C. D. 

Wynk-A-Lyte. See Betts & Betts Corp. 

FLASHLIGHT LENSES. See Lenses. 

FLEXIBLE ARMS. See Tubing, Flexible Metallic. 

FLEXIBLE LEADS, Commutator Brush. See Brushes, Com- 
mutator. 


FLEXIBLE SHAFT MACHINES 

(For shafting. See Tubing, Flexible Metallic.) 
Strand & Co., N. A., 5001 N. Lincoln, Chicago, IIL 
FLUTING MACHINES. See Pleating Machines. 
FORGINGS, Non-Ferrous 
Scovill Mfg. Co., Waterbury, Conn. 


FORMS, Coil Winding 
ee Equipment Co., 2415 Forestdale Ave., Cleve- 
an 


Comstock Mfg. Co., Wilkes-Barre, Pa. 
Master. See Armature Coil Equipment Co. 


FORMS, Wire 

forms and Frames for ae Holders and Shades: Bend- 
ing, Welding, Formin 

American Specialty Mfg. Se. 165 Holland Ave., Bridge- 
port, Conn. 

Arrow Wire Frame Corp., 344 E. 23rd, New York, N. Y. 

Blake & Johnson Co., Waterbury, Conn. 

Central Wire Frame Co., 154 E. 23rd, New York, N. Y. 
(Complete with socket, cord and plug.) 

Chelsea Wire Wks., 675 Hudson, New York, N. Y. 

Clark Metal Products Inc., 490 Hancock Ave., Bridgepors. 


Conn. 
City Wire Frame Co., 2025 S. Michigan Ave., Chicago. 
Electro Weld Co., 70 Munroe, Lynn. Maas. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
Hubbard Spring Co., M. D., Pontiac, Mich. 
Hunter Pressed Sieel Co., Lansdale, Pa. 
Jeschke Wire Specialty Wks., Crawfordsville, Ind. 
Krischer’s Mfg. Co., 255 Calyer, Broeklyn, N. Y. 
Manhattan Wire Products Co., 398 First Ave., New York. 
Murray Hill Wire Frame Co., 314 E. 32nd, New York, N. ¥ 
Roebling’s Sons Co., John A., Trenton, N. 4, 
Steinen & Co., 297 Washington, Newark, N. 
Watral & Sons, 133 E. 16th, New York, N. Y 
Young Industries, Inc., L. A., Detroit, Mich. 
FRAMES, Wire. See Forms, Wire. 
FRICTION TAPE. See Tape, Rubber and Friction. 
FRINGE. Chandelier. See Crystals. Chandelier. 


FUSE CLIPS 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Waterbury Brass Goods Go., Waterbury, Conn. 


FUSE TESTERS. See Testers, Fuse and Circuit. 
ruses Ane FUSE WIRE 


. 


uaa 





Ave.. St. Louis ....... Cocccccccccccccce Cc 


Clearsite. See Ecor 7 
Clear-Top. See Trico Fuse Mfg. Co. 

Colortop. See Trico Fuse Mfg. Ce. 

Celt’s Patent Fire Arms Mfg. Go. Hartford, 

Conn. (Automobile)  ....... eee seeees ons: Oe 
Cote Bros. Mfg. Co., 182 W. Lake, Caoicage C P .. 
Crystal. See al Elec. Co. 

Daum Fuse & Elec. Mfg. Co., 1157 Hodg- 

kiss, Pitte@burgh .........ceeeseeeseeees Sein we <a 
. & W._ See Graybar Mlectric Co. 
Economy Fuse & 7 Ce., 2717 Greenview © 
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Ave., CREGRGD, Th. cccccccscccccocccocs NB.. 
Eco. See Economy y & Mfg. Co. 
Electric Fuseguard Co., Charlottesville, Va.. C P N B 
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Associated 
J Business 
ie Papers, Inc. 


Greater Proof of An 
Already Proven Medium 


HE most exacting test of any ad- Subscriber mortality is at its lowest ebb 

vertising medium is_ its ability with ELECTRICAL RECORD, which 

to secure interested circulation, loses less and gains more readers, annually, 
and hold it. than any other electrical business paper. 


Not only has ELECTRICAL RECORD a . : 
attracted the largest number of buyers as Today ELECTRICAL RECORD is the 


readers but it retains the greatest number recognized leader in number of subscrib- 
as regular subscribers, consistently. ers and, more particularly, in the number 

that it holds. It takes a proven medium to 
The one plus the other produces an in- do that—no unknown quantity or quality 
creasing number of readers, annually. here. 


THE GAGE PUBLISHING COMPANY, rnc. 
Established 1892 


461 Eighth Avenue, New York, N. Y. 


Electrical Record Electrical Manufacturing Metropolitan Electrical News Gage List of Electrical Buyers 
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FUSES AND FUSE WIRE-—Continued 
Miilvult Kiectrie Co., Snreveport, La. oe 66 66 6% 6s 
Gem. See Chicago-Jefferson Fuse & Electrie 


General Elec. Co., Merchandise Dept., Bridge- 

EG, TUR... a. nveucnscnesncssnensnnsecec’ OoPNR. 
Grayvar Electric Co., Graybar Bldg., Lexing- 

ton Ave. and 43rd St., New York, N. Y. C ........ 
Great Western Fuse Co., 415 Lexington Ave., 

BOW ZOEK, Th. Resccccvccasscacasecesess R 
H. & H. See Hart & Hegeman. 


Hart & Hegeman, Div. of Arrow-Hart & 
Hegeman Elec. Co., Hartford, Conn........ P oc Bae 
Hiatson Wire Cs., Oesiming, N. YV..ccscccce ss ee cc oe @ 


Kantark. See Trico Fuse Mfg. Co. 


Kirkman pons Co., 1 Dominick St., New 

De (Mt. Muss shasechabvetmhhasacawabses N..0 
Littelfuse Rieaiteeee 1772 Wilson Ave., 

Chicago, Ill. (Low ep Glass En- 

closed, .025 to 2 Am eccvesccee ce 
Monarch Fuse Co., 116 E. Wirst “Jamestown, 

Te. Rs Aabeiabshhhie sods Ades ie kaeks he eed C.122 B 
National See Economy Fuse —p 
Noark. See Colt’s Patent Fire ye fg. 

Pierce Renewable Fuses, Inc., 752 Siain, 

Pe, Ss © astsansnussviweeessadness e? «Bas 
Platt Bros. & os Waterbury, Conn...... errr. 
Powell, F. W., 119 W. Ohio, Pittsburgh.. , cx ae és 
Ree-Nu-It Elec. Co., New Bedford, Mass... C P ..B. 
Rochester Re-Fill Fuse Co., 402 Cottage. 

SEEN, Dh, Rsctaddswhsdcdovesaencnses ee ee 
Royal Elec. Co., Chelsea Station, Beston.. .. P N.... 
Shawmut. See Chase-Shawmut Co. 

Simplicity. See Cote Bros. Mfg. Co. 

Six-in-One. See Industrial Engrg. Co. 

Star Fuse Co., 235 Canal, New York, N. Y.C P ..B. 
Trico Fuse Mfg. Co., 1001 MeKinley Ave., 

PE innccancshrdeksnehbendnabonbe Cr 88 .«. 
Union. See Chicage-Jefferson Fuse & Electric 
GALVANIZING 
Cattte & Bros., Joseph P., Gaul and Letterly Sts., Phils- 

delphia, Pa. 

Se See Instruments, Laboratery Stand- 
GAS, Inert 


Herium Co., Louisville, Ky. 

Palatine Industrial Ce. 111 Fifth Are., New y= S. Y. 

Weber, Alfred, 5 Union Square, New York, N. : 

GAS SIGN ELECTRODES. See eiestttne for 
Gas Signs 

GASKETS, Rubber 

Gutta Percha & Rubber Mfg. Co., 15 Park Row, New York, 

Canfield Rubber Co., Bridgepert, Conn. 

GAUZE BRUSHES, Wire. See Brushes, Commutator. 

GEARS, Fibre. See Gears and Pinions, Composition. 

GEARS (Speed Changing Units) 

Cleveland Worm & Gear Co., Cleveland, Ohio. 


Cullman Wheel Co., 1346 Altgild, Chicago, Ill. 

De Laval Steam Turbine Co., Trenton, J. 

Falk Corp., Milwaukee, Wis. 

Farrell-Birmingham Co., 344 Vielcan, Buffalo, N. Y. 
Beote Bros. Gear & Machine Co., 215 N. Curtis, Chicago, IU 
Gears & Forgings, Inc., Cleveland, Ohio. 

Grant Gear Works, Boston, Mass. 


James Mfg. Co., 


D. O., Chicago, Ill 
Janette Mfg. Co., 


556 W. Monroe, Chicago, Ill. 


Jones Fdy. & Machine Co., W. A., Chicago, II). 

Lipe, W. C., Syracuse, N. Y. 

Nuttall Wks., of Westinghouse Elec. & Mfg. Co., McCand- 
less Ave. & Harrison St., Pittsburgh, Pa. 

Palmer-Bee Co., Detroit, Mich. 

Ohio Gear Co., 1333 E. 179th, Cleveland, Ohio. 


Perkins Machine & Gear Ce., 125 Circuit Ave., Springfeld, 


Mass. 

Philadelphia Gear Werks, Richmond and Tioga 8ts., Phila- 
delphia, Pa. 

Smith Winfield H., Springville, N. Y. 


GEARS, Worm 

Albaugh-Dover Mfg. Co., Chicago, IIl. 

Cleveiand Worm & Gear Co., Cleveland, Ohio. 

Colburn Gear & Mfg. Co. (Norfolk Downs), Quincy, 

Ohio Gear Co., 1333 E. 179th, Cleveland, Ohio. 

Philadelphia Gear Works, Richmond and Tioga Sts., Phila- 
delphia, Pa. 


GEARS AND PINIONS, Composition 
Chicago Stock Gear Wks., 105 S. Jefferson, Chicago, 
Continental-Diamond Fibre Co., Bridgeport, Pa 
Delaware Hard Fibre Co., Wilmington, Delaware. 
Fabroil. See General Elec. Co 
Foote Bros. Gear & Machine Co., 215 N. Curtis, 
Franklin Fibre Specialty Co., Wilmington, Del. 
General Electric Co., Schenectady, N. Y. 
Medart Co., St. . be 
Micarta. See Westinghouse Elec. & Mfg. Co. 
National Vulcanized Fibre Co., Wilmington, Del 
Ohio Gear Co., 1333 E. 179th St., Cleveland, Ohio. 
Perkins Machine & r Co., 125 Circuit Ave., 

field, Mass. 
Stah] Gear Co., 1390 E. 40th, Cleveland, Ohio. 
Stranahan Gear Co., Philadelphia, Pa. 
Textoll. See General Electric Co. 
Textolite. See General Electric Ce. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
GEARS AND PINIONS, Iron and Steel 
Earle Gear & Machine Co., Wayne Junction, Philadelphia. 
Falk Corp., Milwaukee, Wis. 
Gears & Forgings, Inc., Cleveland, Ohio. 

Boston, 


Grant Gear 
O., Chicago, Ml. 


Mass. 


TIL 


Chicago, 


Spring- 


Works, 

James Mfg. Co., D. 
Medart Co., St. Louis, “Mo. 
Meisel Bros. Mfg. Co., 944 Dorchester Ave., Boston, Mass. 
Ohio Gear Co., 1333 E. 179th St., Cleveland, Ohio. 
Perkins Machine & Gear Co., 126 Circuit Ave., Spring- 

field, Mass. 
Permag. See Perkins Machine. 
Tool Steel Gear & Pinion Co.. Cincinnati. Ohie. 
GEARS AND PINIONS, Rawhide 
Chicago Rawhide Mfg. Co., 1318 Elston Ave., Chicage, Ill 
Gerdes & Co., 50 Church, New York, N. Y. 
Syracuse Rawhide Mfg. Co., Syracuse, N. Y. 
Western Rawhide & Belting Co., Milwaukee, Wis. 
GENERATORS, Electroplating. See Plating Generators 
GLASS BULBS. See Bulbs, Glass. 
GLASS CANDLES. See Candles, Fixture. 
GLASS LETTERS. See Letters, Sign. 
GLASS for Electrical Purposes 
Corning Glass Wks., Corning, N. Y. 
Pyrex. See Corning Glass Wks. 


GLASSWARE 

Alba. See Macbeth-Evans Glass Co. 

Amazon. See Gleason-Tiebout Glass Co. 
Amelites. See Consolidated Lamp & Glass Co. 
Apollo. See Gillinder Bros., Inc. 

Ardmore. See Jeannette Shade & Nevelty Co. 
Aurene. See Corning Glass Co. 

Aurora. See Consolidated Lamp & Glass Co. 
Bayley Sons, 105 Vanderveer, Brooklyn, N. Y 
Beaumont Co., Morgantown, W. Va. 
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Electrical 


Bellova. See McFaddin & Co., H. G. 
Blanco. See Gleason-Tiebout Glass Co. 
Berylite. 3ee Plaut & Co., L. 


ssostock, Rhodes & Co., 11 N. Moore, New York, N. Y 


Camia. See Gleason-Tiebout Glass Co. 
Carara. See Gleason-Tiebout Glass Co. 
Celestialite. See Gleason-Tiebout Glass Co. 


Chesler & Sons Co., J., 45 Varick Ave., Brooklyn, N. ¥ 
Clearcut. See Ivanhoe Division of Miller Cu. 

Colcite. See Corning Glass Co. 
Consolidated Lamp & Glass Co., Coraopolis, Pa 
Cora. See Consolidated Lamp & Glass Co. 
Cora-Lites. See Consolidated Lamp & Glass Co. 
Corning Glass Co., Corning, N. Y. 


Cremax. See Macbeth-Evans Glass Co. 
Crystal. See Phoenix Glass Co. 
Daylite. See Wells Glass Co. 
Delica-White. See Kopp Glass, 


Inc. 

Druid. See Ivanhoe Division of Miller Co 
Eagle Mfg. Co., Wellsburg, W. Va. 
Emeralite. See McFaddin, H. G. 
Equalite. See Bayley & Sons. 
Erskine Glass & Mfg. Co., Wellsburg, W. Va 
Federal Light & Lens Corp., Star City, W. Va. 
Florentine. See Gleason-Tiebout Glass Co. 
Genco. See Ivanhoe Division of —s Co. 
Gillinder Bros., Inc., Port Jervis, N. 
Gillinder & Sons, Ine., Philadelphia, Pa. 
Gleason-Tiebout Glass Co., 99 Commercial, 
Gletieco. See Gleason-Tiebout Glass Co 
Havana. See Kopp Glass, Inc. 
Hocking Glass Co., Lancaster, O. 
Holophane Co., 342 Madison Ave., 
Imperial Glass Co., Bellaire, O. 
Inland Glass Works, Chicago, IIL 
Ivanhoe Division of Miller Co., Cleveland, 
Ivory. See Phoenix Glass Co. 
Ivre. See [vanhoe Division of Miller Co. 
Jeannette Shade & Novelty Co., Jeannette, Pa 

Ww. Va 


Brooklyn, N. Y¥ 


New York, N. Y. 


Ohio 


Jefferson Glass Coe., Follansbee, W. Va. 

Kauffeld Glass & Ceramic Co., Star City, 

Kopp Glass, Inc., Swissvale, Pa. 

Lumina. See Hocking Glass Co. 

Luminite. See Macbeth-Evans Glass Co 

Macbeth-Evans Glass Co., Dept. G, 
Charleroi, Pa. 

Magnolia. See Phoenix Glass Co. 

McFeddin & Co., H. G., 38 Warren, New York, N. Y. 

Melilite. See Gifllinder & Sons, Inc. 

Micro. See Gillinder & Sons, Ine. 

Miller Co., Meriden, Conn. 

Monax. See Macbeth-Evans Glass Co. 

Moonstone. See Jefferson Glass Co. 

N. B. G. See Gillinder & Sons, Inc. 

N. U. Glass. See Gillinder & Sons, Inc 

Nebulite. See Gillinder & Sons, Inc. 

Nemalite. See Gillinder & Sons, Inc. 

Nitro-Glas. See Jefferson Glass Ce. 

Nuart. See Imperial Glass Co. 

Nulite. See Consolidated Lamp & Glass Co 

Nutralux. See Kopp Glass, Inc. 

Opalux. See Gleason-Tiebout Glass Co. 

Opola. See Inland Glass Co. 

Oplex. See Kauffield Glass & Ceramic Co. 

Pastelle. See Consolidated Lamp & Glass Co 

Pearltone. See Inland Glass Co. 

Persian. See Gillinder & Sons, 

Phoenix Glass Co., Monaca, Pa. 

Pilabrasgo. See Kopp Glass, Inc. 

Pittsburgh Cut Glass Co., Monaca, Pa. 

Plaut & Co., L., 432 E. 23rd, New York, N. Y 


‘Eastern Division, 


Inc. 


Poly-Case. See Gleason-Tiebout Glass Co. 
Prestepal. See Gleason-Tiebout Glass Co. 
Fresh Pond Rd. and Metropolitan 


Quezal Glass Mfg. Co., 
Ave., Brooklyn, N. Y. 

Radiant. See Phoenix Glass Co. 

Regent. See Ivanhoe Division of Miller Co. 

Rezelle. See Ivanhoe Division of Miller Co. 

Rosedcra. See Consolidated Lamp & Glass Co. 

Shade-O-Tone. See Consolidated Lamp & Glass Co. 

Snow-White. See Inland Glass Works. 

Soloman & Son, Inc., L., 199 Wooster, New York, N. Y 

Star Glass Co., Star City, W. Va. 

Sudan. See Ivanhoe Division of Miller Co. 

Thebian. See Macbeth-Evans Glass Co. 

Translux. See Kopp Glass, Inc. 

Trojan. See Ivanhoe Div. of Miller Co. 

United Novelty Glass Mfg. Co., 121 Prince, New York, N. Y¥ 

Utopia. See Kopp Glass, Inc. 

Velaria. See Ivanhoe Division of Miller Co. 

Vineland Flint Glass Wks.. Vineland, N. J. 

Wells Glass Co., Kokomo, Ind. 

Williamsburg Flint Glass Co., 290 Broadway, 

Yural. See Ivanhoe Division of Miller Co. 

Zanesville Mould Co., Zanesville, O. 


GONGS, Unmounted Shells 
Bevin Bros. Mfg. Co., East Hampton, 
Bridgeport Brass Co., 774 E. Main, Bridgeport Cena. 
Chase Brass & Copper Co., Waterbury, 
East Hampton Bell Co., East Hampton, = 
Gong Bell Mfg. Ce., East Hampton, Conn. 
Hill Brass Co.. M. N., East Ham . Conn. 
Liberty Bell Mfg. Co., Minerva, 
Reiter, G. C., Canton, O. 
GRAPHITE BEARINGS. See Bearings, Oil- _— 
GRID LEAKS. See Radio Cirevit Com 
GRIDS, Resistance. See Units, Rods Gri 7 
GRILL CLOTH. See Cloth, Untreated. 
eeaumate Commutator. See Tools, Commutator Truing. 
G : 

and 


ts. 
See Instruments, Pertable 
Switch Coil 
GROWLERS. ‘armature. See Testers. Coil. 


HANDLES, Wood; For Switches or Sad Irons 

Allen, Chas. E., Pequabuck, Conn. 

American Ename’ Co., 20 Neville, Providence, BR. I. 

Bogert & Hopper, 225 Varick, New York, N. Y. 

Estes & Son, E. B., 5844 Grand Central Terminal Bids. 
New York, N. Y. 

Fitchburg Enamel Co., Fitchburg, Mass. 

Flanders Hardware Co., North Weare, N. H. 

Fuller, J. J. Westfield, Mass. 

Narragansett Mach. Co., Pawtucket, R. I. 

National Wood Process, New ‘ord, Mass. 

Novelty Turning Co., Norway, Me. 

Ober Mfg. Co., Chagrin Falls, O. 

Osborn Mfg. Co., 5401 Hamilton Ave., Cleveland, 0 

Piqua Handle & Mfg. Co., Piqua, Ohio. 

Royal Enamel Co., Fitchburg, Mass. 

Schutz Bros., 152 Chambers, New York, N. Y. 

Stiles & Co., H. A., 174 Portland, Boston, Mass 

Stratton Mfg. Co., Stratton, Maine. 

Sun Enamel Wks., Leominster, Mass. 

HOLDERS, Brush. See Brushes, Commutator. 

HOT eaten METERS. See Instruments, Portable and 


cee eee nAT Ine Cpurounss. See Wax a Compounds 


New York 


IMPREGN . VACUUM. See Ovens, Industrial 
INCANDESCENT LAMP BULBS tusnatshed). See Bulbs 
Glass. 
1% 
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INCANDESCENT LAMP FILAMENTS. See Filaments 
Incandescent Lamp. 
INDICATORS, Operation 
Operation and Cost Indicators for Manager's Office. 


Bristol Co., Waterbury, Conn. (Elapsed Time Recorder.) 
Production Meter Co., 1315 8S. Wabash Ave., Chicago. TM. 
(INDUCTION COILS. See Coils, Finished. 
INSTRUMENT, Jewels. See Jewels. 

ae Laboratory Standard. See Instruments 


INSTRU MENTS. Portable Testing. See Instruments, Portable 
and Switehboard: also Instruments, Pocket. 


INSTRUMENTS, Laboratory Standard 





Beck Bros., 3640 N. ‘Second, Philadelphia, Pa. 

Biddle, James G., 1211 Arch, Philadelphia, Pa. 

Burt, R. C., 327 Michigan Ave., Pasadena, Cal. (Oseil- 
loscopes. ) 


Grand Central Terminal Bldg., 
Ashland Ave., Chicage, Ill 


Cambridge Instrument Co., 
New York, N. Y. 

Chicago Apparatus Co., 1735 N. 

tppley Laboratory, Newport, R. I. (Standard Cells.) 

Fahy. See Rubicon Co. 

General Electric Co., Schenectady, 

Gray Instrument Co., 64% W. 


z=. 
alice Philadelphia, Pa 
Hickok Elec’l Instrument Co., Oo 


10514 Dupont, Cleveland, 


Jagabi. See Biddle, James G. 

jewell Elec. Instrument Co., 1650 Walnut, Chieage, Tl 
Kasson. See Rawson Elec’). Instrument Co. 

Kelvin. See Leeds & Northrup Co. 


Kohlrausch. See Leeds & Northrup Co. 

Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia, Pa 

Milvay. See Chicago Apparatus Co. 

. _See Westinghouse Electric & Mfg. Co. 

Radio Elec’l Wks., 50 W. 22nd, New York, N. Y. 

Rawson Ele¢g’l Instrument Co., Cambridge, Mass. 

Roller-Smith Co., 239 Broadway, New York, N. Y 

Rubicon Co., 29 N. Sixth, Philadelphia Pa. (Wheatstone 
Bridges, Galvanometers, Inductance Condensers, Potentiom- 
eters, Resistance Boxes, Permeameters.) 

Simplex. See Leeds & Northrup Co. 

Strobatchy. See Radio Elec’l Wks. 

Stromberg Electric Co., 223 W. Erie, Chicago, IIl. 

Thompson-Levering Co., 351 N. 57th St., Philadeiphia, Pa 

Unipivot. See Rawson Elec’! Inst. Co. 

Vreeland Apparatus Co., 140 Cedar, New York, WN. Y 
(Sine Wave Oscillators.) 

Westinghouse Electric & Mfg. Co., Newark, N. J. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave.. 
Newark. N. J. 


eS eee Pocket 

Advance. See Eldredge Elec’l Corp. 

Adbro Mfg. Co., 927 French, Pittsburgh, Pa 

. See Eldredge Elec’l Corp. 

Eldredge Elec’] Corp., 3 P. O. Sq., Springfield, Mase 
Ideal Instrument Co., Penacook, N. H. 

Jewell Elec. Instrument Co., 1650 Walnut, Chicage, Ill. 
Kellogg meee & Supply Co., 1066 W. Adams, Chi- 


cago, Ill. 

Lundquist Tool & Mfg. Co., Worcester, Mags. 

Milavolt. See Adbro Mfg. Co. 

Readrite Meter Works, 7 College Ave., Bluffton, Ohio. 

Roller-Smith Co., 239° Broadway, New York, N.Y. 

Shire Elec. Products Co., Marquette Bldg., Detroit, Mich 

Sholder-F:xcel Mfg. Co., Clyde, Ohio. 

Square D Company, Detroit, Mich. 

Sterling Mfg. Co., 2831 Prospect Ave., Cleveland, Ohio 

w Fiecl. Instrument Corp., 582 Frelinghuysen Ave.. 
Newark, N. J. 

Wigginton. See Square D Company. 

Yankee. See Lundquist Tool Mfg. Co. 

INSTRUMENTS, Portable and Switchboard 
This heading includes all standard, portable and switea 
board types, measuring and testing ‘instruments—ammeters 
voltmeters, wattmeters, ohmmeters, cable testers and fault- 


finders. 
See Also Instruments, Pocket; Also Instruments, Labe- 
ratory Standard. 
Bros., 421 Sedgley Ave., eat tctehta, Pa. 
Beede Instrument Co., Penacook, N. 
Biddle, James G., 1211 Arch, Philadel fa, Pa. 
a 


Brown | Instrument Co., Wayne indrim Sts., Phile- 

elphia, Pa 

mete spetrument Co., Grand Central Terminal, New 
ork 

Dongen Electric Mfg. Co., 2985 Franklin, Detroit, Mich. 

Eastern Specialty o. 3551 N. a Philadelphia, Pa 

Electric Mfg. Co., Mission, San Francisco, Cal. 

Eeterline- Angus _ Speedway, Indianapelis, Ind. 

Fidelity Electric Co., Lancaster, me 


Fisher Cable Test Sets. See Leeds & N 

Fore Elecl. Mfg. Co., 5255 Wabada Ave., St. Louis, 
Freyn Engrg. Co., 310 8. Michigan fy Chicago, M1. 
General Flectric Co., Schenectady, ¥. 

General Radio Co., Cambridge, jc 

Gray Instrument Co., Re W. Johnson, Philadelphia, Pa 


Ground-Ohmer. 
» Springfield, Ti. 


Me. 


Hamilton-Sangamo may 


Handy. See Weinberg & 

Hickok Elecl. Inst. Co., 10514 Dupont, Cleveland, O 
Hoyt Elecl. Inst. Wks, 8 Boy ° . 

1 T L. See Illinois Testing Laboratories. 

Jewell ent 1650 Walnut, Chicago 


strum be In 
Leeds & Northrup Co., 4901 Stenton Ave., Philadelphis, Pa. 
Master. See Jewell Elecl. Instrument Co. 

M. D. C. See Metropolitan Devices Corp. 
Megger Testing Sets. See Biddle. 

Metropolitan Devices Corp., 1250 Atlantic Ave., Brooklyn 
Multi-Volt Trouble Finder. See Weiford, Jr., Gee. W. 
Nagel Elecl. Co., W. G.. 23 St. Clair, Toledo, Ohie. 
Norton Elecl. Inst. Co., 81 Hilliard, Manchester, Conn. 
Paneltest Meters. e Beede Instrument Co. 

Peerless Meters. See Thompson-Levsering Co. 

Pier Equipment Mfg. Co.. Benton Harbor, Mich 

Pin-Jack. See Weston Elec’l Instrument Co. 
Price ———. Co., Rockford, Ill. 

Queen. See Gray Instrument Co. 

Radio Electric Works, 150 West 22nd 8t., ae York, N. ¥ 
Raweon Elecl. Ipst. Co., Cambridge, 

Roller-Smith Cn 229 Broadway, New York. N. Y. 
Shortfinder. See Eisemann Co. 


Standee. See Sticht Co, H. H. 


States Co., Hartford, Conn. 
Sterl: g. Co., 2831 Prospect Ave., Cleveland, Cute. 
Sticht & Ce, H. H.. 18 Park Row, New York, N. 
Tanner Engrg. ny Rawson St. and Nelson Ave., Lens 
Island City, 
Test-A-Bat. ar Beede Instrument Co. 
Thomspon-Levering Co., 351 N. 57th, Philadelphia, Pa. 
Thomson. See General Electric Co. 
zrtples Meters. See Roller-Smith Co. 
in 1. See St & Co., i. 
Tein: One. See Stitcht Co. Herman 
United States Gauge Co., 44 Beaver, New York, N. Y 
tility. See Esterline-Angus Co. 
Westinghouse Electric & Mfg. Co., Newark, N. J. 
— ed. pone Cerp., 582 Frelinghuysen Ave., 


CMSULATION (Insulating) (Insulators) 


Beads. See Beads, Insulating. 
Canopy. See Insulators, Canopy. 
Cloth. See Cloth & Paper. 
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HERE is a lot more to be sons you cannot keep all of it; 
» gained by getting  thor- somebody will cut in for a share. 
. oughly good custom molding ser- But what you can keep you can 


bank on. And the capital that 
you otherwise perhaps would be 
compelled to invest in plant and 


Take for example what you equipment—that you can forget. 
save by using International Bake- 


vice than you can put in your 


specifications. 


; ’ No maybe about it. 
lite moldings. 


, a You don't have to ‘cover In- 
You can t put it in the contract : 
ternational molding service. If 
we take the job you can absolutely 
depend on success. Your mold- 
ings made exactly right and deliv- 
ered on the dot. That is how 


You count on a saving in manu- International operates — regard- 


that you are going to be saved so 
much money. Yet it is as good 
as guaranteed when you re using 
International molding service. 


facturing cost. For various rea- less of specifications. 










PRECISION MOLDERS OF BAKELITE AND SHELLAC COMPOSITION 


INTERNATIONAL INSULATING CORPORATION 





OUT eae A Oli aa leant On 
ESTABLISHED 1875 ELYRIA, OHIO 





International makes your molds, produces 
all metal inserts, does the assembling and 
molding, all on one order and in the one 
plant. ( omplete Service, m a lar ge, c ffi- 
ciently managed establishment, with the best 
modern equipment, constantly running at full 
capacity. Estimates gladly made without 
obligation. 
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INSULATION 
Composition. 
Compound. 
Fibre. See 


(Insulating), Insulators—Continued 
See Molded Insulation 
See Wax and Comp. 


Fibre. 
Cores, Resistance Coil. 
See Slate 
See Mica 
See Molded Insulation. 
See Paint, Varnish, Laquer. 
See Cloth and Paper Insulating 
See bre, Phenol. Also Molded Insulation. 
See Porcelain. 


Molded. 
Paint. 
Paper. 
Phenol 


Porcelain. 


Sealing Wax. See Wax and Compounds. 
Slate. See Slate. 
Soapstone. See Soapstone. 

See Tubing, Varnished Fabrics. 


Tubing. 
he See Paint and Varnish. 
See Wax and Compounds. 


INSULATING "WM BACHINES, WIRE. See Wire Manufac 
INSULATING ‘TUBING. See Tubing, Varnished Fabrie 
also Tubing, bber. 


INSULATION CUTTERS 

Artos Engrg. Co., 115 Brown, Milwaukee, 
INSULATION MIXERS 

Baker Perkins Co.. Saginaw, Mich. 
INSULATION SHEARS. See Shears, Insulation. 
INSULATION a MACHINES. See Wire Manu- 


Wis 


facturing Machin 
INSULATION TESTERS. See Instruments, Laboratory 
Standard. 
INSULATORS, Canopy 
Continental-Diamond Fibre Co., Bridgeport, Pa. 
Franklin Fibre Specialty Co., Wilmington, Del 
Genera, Electric Co., Schenectady, N. Y. 
Knu. See Stanley, Arthur F. 
Macallen Co., Boston 27, Mass. 
Stanley, Arthur F. 150 Varick, New York, N. Y¥ 
ington Fibre Specialty Co., Wilmington, Del. 
IRON CASTINGS. See Castings, Gray Iron. 
TRONS, Soldering. See Soldering Irons. 
JACKS, Armature. See Lifts. Armature. 
JACKS, Radie. See Radio ver Parts. 


JARS, Battery. Glass 
For Composition Jars. See Molded Insulation; also Rubber 
Corning Glass Co., Corning, N 
Cumberland Glass Mfg. Co., Bridgeton, N. J. 
Gaynor Glass Works, Salem, N. 
Gillinder & Sons, Inc., Phitadeiphia, >. 
Hazel-Atlas Glass Co., Wheeling, W. 
Macbeth-Evans Glass Co., Dept. 
Charleroi, Pa. 
Bellaire, O. 


Rodefer Glass Co., 

Sneath Glass Co., Hartford City, Ind. 

United States Glass Co., 9th & Bingham, Pittsburgh, Pa. 

JEWELS, Instrument Bearing 

Bird, Richard H., Waltham, Mass. 

Deknatel & Sons, J. A., Queens Village Y. 

Eastern ee Co., 3551 N. Fifth, ‘Philadsiphia, Pa 

Fisher, Thomas E., Penacook +: & 

Gatti, Inc., Aurele M., Liberty St. & Fairmount Ave., 
Trenton. N. J. 

Moser Jewel Co., Perth Amboy. N. J. 

Mildrum Jewel Co., East Berltn, Conn. 

Sapphire Products Co.. 51 Chambers, New York, N. Y 

Universal. See finger, J. L. 

Wennstrom’s Sons Co., John, Suffern, N. Y. 

Worley Jewel Co., John, Waltham. Mass. 

JOINTS. Fixture Insulating 

Appleton Elec. Ce., 1703 Wellington Ave., 

Macallen Co., Boston 27. Mass. 

Sandow Tool Co., 1440 Broadway. New York, N. Y 


a" “Eastern Division. 


Chicago, Tl 


Sprecher Mfg. Co., P W.. 3220 North Ave., Milwaukee 
White Co., O. C., 15 Hermon, Worcester, Mass. 
Wittenberg Bros., 60 Shipman, Newark, N. J. 
LABORATORY (Laboratories. ) 

Ovens. See Ovens. Industrial & Laboratory. 

Rheostate. Rheostats. 

Testing See Testing 


LABORATORY STANDARD INSTRUMENTS. See Instru- 
ments. Laboratory Standard. 

ea. ARMATURE. See Paint, Varnish and Lacquer 
See Paint. Varnish and Lacquer. 

LAMINATIONS. See Discs, Armature. 

LAMP BASES. See Bases, Reading Lamp. 

LAMP BULBS (Unfinished). See Bulbs, Glass. 

LAMP FILAMENTS. See Filaments, Incandescent Lamp 

LAMP LEAD-IN WELDS. See Filaments, Incandescent 


Lamp. 
LAMP TESTING PHOTOMETERS. See Photometers, Lamp 
Testing. 
LATHES 
(Special for use in Motor Repairing and Metor Mfe.— 
Test Bench Lathes). 


Ajax Electric Co.. Kalamazoo, Michigan. 


Allen Electric & Equipment Co., Kalamazoo, Michigan 

Cincinnati Lathe & Tool Co., 3207 Disney (Oakley) Cin- 
einnati. Ohio. 

Hobart Bros) Company, Troy. Ohio. (Test Bench). 

South Bend Lathe Works. 425 E. Madison, South Bend, Ind 


Weidenhoff, Joseph, 4352 W. Roosevelt Rd., Chicago, Ill. 


LAVA. See Cores, Resistance Coil. 

LEAD 

American Lead Co., 3112 Penn Ave., Pittsburgh, Pa. 
Blatchford Co.. E. W., 608 Dearborn, Chicago, Ill 

Columbia Smelting & Refining Wks., 365 West, New 
York. N. Y. 

Eagle-Picher Lead Co., 134 N. LaSalle, Chicago, Ml. 

Federated Metals Corp.. Woolworth Bldg.. New York, N. Y 

Jacobson & Son Co., I. M., 15304 Idaho, Detroit, Mich. 


Checking Motor Drives With 


Electrical 





PORCELAIN 


... the best 


INSULATION 


COOK POTTERY CO., 
Trenton, N. J. 





National Lead Co., 111 Broadway, New York, N. Y. 
Raymond Lead Co., 735 S. Washtenam Ave., Chicago, II. 
Turner Lead Co., East St. Louis, Il. 
United Metals Selling Co., 25 Broadway, New York, N. Y. 
LEAD-IN WELDS, Lamp. See Filaments, Incandescent 
Lamp. 
LEADS, FLEXIBLE (Commutator Brush). See Brushes, 
Commutator. 
LENSES 
Sign Letter, Flashlight, Projector and Reflector Lenses. 


Also glass caps, jewels and bezels for all electrical devices 
See also Jewels, Instrument Bearing. 
Bausch & Lomb Optical Co., 635 St. Paul, Rochester, N. Y. 
(Condensing and Projection Lenses. ) 
B. B. T. Corp. of America, “= antic Bilds.. Philadelphia, Pa. 
Corning Glass —— Corning, N. (Flashitght and Signal.) 
Deknatel & Sons, A., a Villese 'N, ae 
Goerz American Optical Co., 317 E. 34th, New_York. 


ae Glass Co., Dotlensbos. W. Va. (Sign and Flash- 

g 

Klieg] Bros. Universal Stage Ltg. Co., 321 W. 50th, 
New York, Y. (Condensing and Proj 


. lector. ) 

Macbeth Evans Glass Co., Dept. G, Eastern Division, 
Charleroi, Pa. (Flashlight. ) 

North Light Corp., 30 W. 15th, New York, N. Y. 

Popper & Sons, Leo, 147 Franklin, New York, N. Y. 


Pyle National Co.. 1334 N. Kostner Ave., Chicago, Tl. 
eo Glass Products, Inc., 29 N. Water, Rochester, 
Rodefer Glass Co., Bellaire, O. (Flashlight.) 

Sneath Glass Co., Hartford City, Ind. (Sign.) 


Stromberg-Carlson Telephone Mfg. 
Ave., Rochester, N. Y. 

LETTERS, Sign 
Glass. Metal. 

Adsign Corp, 113 W. 63rd, 


Co., 1050 University 


New York, N. Y. 


Chain Products Co., 3924 Cooper Ave., Cleveland, 0. (Brass 
and White Metal.) 

Chicago Miniature Lamp Co., 654 W. Lake, Chicago,. Ill. 
(Raised Letters for Signs.) 

Eradium. See Pioneer Corporation. 

Federal Elec. Co., 8700 S. State, Chicago, Ill. (Metal.) 


Grammes & Sons, Inc., L. F., Allentown, Pa. 
Heralite. See Pressed Prism Plate Glass Co. 
Kolux Glass Sales Co., 
Lu-Mi-Nus Signs. Inc., 


Kokomo. Ind. 


2736 Wentworth Ave., Chicago 


Manhattan Elecl. Supply Co., 510 Sixth Ave., New York, 
N. Y. (For Gas Signs.) 

Opalite Corp., 201 E. Ohio, Chicago, Ill. 

Pioneer Corporation, 8308 Yale Ave., Chicago. (Luminous.) 

Pressed Prism Plate Glass Co.. Chicago, Ill. (Glass.) 


LIFTS, Armature 
Lifts, Hoists, Jacks, Trucks, Buggies, Floor Cranes. 
Columbia Machine Works & Malleable Iron Co., Atlantic 
Ave. & Chestnut St., mE 


one, 
Duff Mfg. Co., Pittsburgh, Pa. 
Electric Service Supplies Co., 17th & Cambria Sts., 


delphia, 
See Electric Service 


Peerless. 
Ridlon Company, Frank, 


LININGS, Socket 

Remington Mfg. Co., 937 Barnum Ave., Bridgeport, Conn 

LOCK WASHERS. See Washers. Lock. 

LOOP WINDERS & SPREADERS. See Winding Machines, 
Armature & Field Coil. 

LOUD SPEAKER DIAPHRAGMS MATERIAL. See Cloth, 
Untreated; also Parchment Paper. 


LOUD SPEAKERS 
Manufacturers Units and Electric Pick-ups fer Portable 
and Built-in Types. 

Amervox. See American Reproducer Co. 

American Reproducers Co., 1204 Summit Ave., 


A. R. C._ See American eoregure Co. 

Amplion. See Woolf. J. W. Ww. L 

Baisa Wood Co., 158 puamuar Brooklyn, N. Y. 

Baritone Mfg. Co., 846 Jackson Blvd., Chicago, Ill. 

Brooklyn Metal Stamping Corp., — Atlantic Ave., 
lyn, N. Y. (Electric Pick-up.) 

Cannonball. See Cannon & Miller -_ 

Cannon & Miller Co., Springwater, N. 

Chelten Electric Co., 4859 Stenton in 

Conamic. See Operadio Mfg. Co. 

Decatur Mfg. Co.. 45 Harman St., Brooklyn, N. Y. 

Dreher & Son, Chas., 157 Spring, New York, N. Y. 

Dymac. See Electrical Products Mfg. Co. 

Electrical Products Mfg. Co., Providence, R. I. 

Electrical Research Laboratories, 2500 Cottage Grove Ave., 
Chicago, Ill. (Units.) ee 


Phila- 


Supplies Ce. 
Boston, Mass. 


Jersey City. 


Brook- 


Philadelphia, Pa. 


—By Braymer 
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Empire United Hat nis Co., 312 E. 22nd, New York. 
Engineers Service Co., 25 Church, New York, N. Y. (Kit.) 
Ensco. See Engineers Service Co. 

Fenco Cone Co., Murray, New York, N. Y. (Kit.) 
Fidelity. Radio Corp., Salt Lake City, Utah. 

F. & H. Radio Laboratories, Fargo, N. D. 
Globe Technolian Corp., Reading, Mass. 
G. R. P. See Penn Mfg. Co. 

Grutal Speaker Co., 609 *e. Walnut, Des Moines, 
Jensen Radio Mfg. Co., 6601 S. Lavanie Ave., 


Iowa. 
Chicago, Ill. 


— Radio Equipment, Inc., 1415 Fillford, Kalamazoo, 
siicn. 

Kyle. See Newcombe-Hawley. 

Lata Balsa. on. oie Wood Co. 


Magnavox Co., 0 Horton, Oakland, Cal. 
Mandel Electric co, 2157 N. California Ave., 


Also Units. 
Chicago, III. 


Markone Radio Mfg. Co., 303 Devoe, Brooklyn, N. Yf. 
(Horn. ) 
Minuet. See Thompson Radio Co. 


Molded Wood Products. 

Newton Elec’l] Mfg. 

O’Neil Mfg. Corp., West New York, 

Operadio Mfg. Co., St. Charles, Ill. 

Oxford Radio Corp.. 3200 Carroll Ave., Chicago, III. 

Peerless. See United Reproducers Corp. 

Philadelphia Storage Battery Co., Ontario & C Sts, Phila- 
Celphia, Pa. 

Philco. See Philadelphia Storage Battery Co. 

Platter Cabinet Co., North Vernon, Ind. 


219 W. Chicago Ave., Chicago, Ill. 
Co., Newton, Mass. 


Powerola. See Temple Corp. 

Puropower. See Platter Cabinet Co. 

Quam Radio Corp., Div. of United Air Cleaner Corp., 
9705 Cottage Grove Ave., Chicago, Ill 

Racon Elec. Co., 18 Washington Place. New York, N. Y. 


(Horn only.) 
Red Lion Cabinet Co., Red Lion, Pa. 
Stromberg-Carlson Tel. Mfg. Co., 1060 University Ave., 
Rochester, N. Y. 
Swoboda Co., Maritime Bldg., Seattle, Wash. 
Temple Corp., 1925 S. Western Ave., ag Til. 
Thompson Radio Co., 25 Church, New .k, x. 
Ultratone Mfg. Co., 1046 W. Van Buren, ane, Ti. 
United Reproducers Corp., 25 Leighton Ave., Rochester, N. Y. 
Universal. High Power Telephone Co., Carleton Ave. and 
Eddy, Seattle, Wash. 
Utah Radio Products Co., 1615 8. Michigan Ave., Chicago. 
Ill. (Also Piano Unit.) 
Chicago, Ill. 


Victor Radio Corp., 4321 N. Western Ave., 





Wonderphone. See Universal Gn, -Power Telephone Co. 

Woolf, — W. & W. L, 133 W. 21st, New York, N. Y. 

Wright-De Coster, Inc., St. Paul, Minn. 

‘LUGS, Copper 

Anderson Mfg. Co., Albert & J. M., 289 A St., Boston, 

Mass. 

Dante Elec. Mfg. Co., Bantam, Conn. 

French Mfg. Co., Waterbury, 

General Electric Co., Schenectady, N. Y. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Wolverine Tube Co., 1433 Central Ave., Detroit, Mich. 

LUMINOUS SPECIALTIES _— 
Luminous Com d Cc 
Pendants (Bulba) P 
Standard Parte .......-seeseseesss See 8 

Acornlite Studios, ms. 72nd, Brooklyn, We Weesace oe P 

Arrow Electric Div. of Arrow-Hart & ae 


Elec. Co., Hartford, Conn 
Bryant Electric Co., ‘Bridgeport, Conn 
Connecticut Elee. Mfg. Co., Bridgeport. Conn. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 
Eagelite. See Eagle Elec. Mfg. Co. 

Eagie Elec. Mfg. Co.. 59 Hall, Brooklyn, N. Y.......- P 





General Elec. Co., Merchandise Dept., Bridgeport, 
Mc ccs iudighshea eek Geis G6s46 saehb eens. 
Glow Lite. See Rodale Mfg. Co. 
Glow Tip. See Arrow Electric Co. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman 
Electric Co., Hartford, Conn........-.sseeseeeeees 8 
Hubbell, Inc., Harvey, Bridgeport, Conn..........++ ++ P 


lo & on -. Sw Dial Co. 
adieye. See Genera c 
Radium Dial Co., os Forbes, Pittsburgh, Pa.... C 8 - 


Reynolds in; ., Jackson, ay ie eee ne 
Rodale Mie Gn. 2 . 200 Hudson, = York, N. Y:: “ee 
Seelite. > 

Smith & Co., T. C., 3915 Powelton Ave., Philadelphia .. P 


Spot O Life. See Hart & Hegeman Mfg. Co. 
Undark. See United States Radium Corp. 


United States Gen Corp. 5: Pearl, New 
York, NW. YF. ccccccccccccccccccccccece jseeccce OC O8 2 
MACHINE SCREWS. "See. Screws, Machine. 


— SCREW PRODUCTS. See Screw Machine Prod- 


MACHINES 

Armature Banding. See Banding Machines, 
Armature Notching. See Notching Machines, 
Balancing. See Balancers, Armature. 

Banding. See Banding Machines, Armature. 
Cable Armoring. atta ae Manufacturing Machines. 


Armature 
Armature. 


Coil Shaping. Machines, 
Coll Winding. “S sine Winding “Machines.” 
Z. 
Commutator stetting. Winal Mica Undercutters. 
Engraving. Engraving 


Machines. 
See Machines, Lamp Making 


Makt 
Incandescent Lamp Making. Molde od Inewietion. 


Molded ae See Presses, 


Perforating. Perforating Mach: 
Percelain ae. See Foqgee, —™ Molding 
Radio Tube. ip Making. 
Shaping. See SShept Re Coll. 
Slotting. See Mica ee 
Sold See Soldering es, Commutater. 
Soring iking. Gee See Spring “Mt “Staking Machines. 
ping. 
Tension. See Tenston Machines, oo Wire 
21 





Instruments 


Another of a series of informative articles 
on the use of electrical instruments. 


Page 46. 
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We said, “One or a million, QUICKLY!” 
and we'll prove it! 


Get a sample 


We have the equipment, the stock and the experience to make good on that 
of promise with the most economical and satisfactory results to you. With a } 
three-million-a-day output in our punching department, we invite you to tax || 
OHMOID our service to its fullest. Wilmington Fibre is of uniformly high grade; and | 
if you prefer to do your own machining, we'll supply you with the proper | 
An approved laminated grade, in sheets, rods or tubing. \| 
electrical insulation, 


having tremendous di- 
electric and _ crushing 


strength. Shock proof; 
non-deteriorating, and 
impervious to age, oil, 
grease and ordinary 


FIBRE SPECIALTY COMPANY 


Wilmington, Delaware 


solvents. Test it your- 
self. 


World’s largest manufacturers of Fibre Specialties 








Electrical Materials 


TESTED FOR 
Dielectric Strength 
High Voltage Breakdown 
Conductivity and Resistance 
Chemical Composition 
Mechanical Strength 
Microscopic Structure 
Wearing Qualities 
Operating Characteristics 


A Written Report to Each Client 
Electrical Testing Laboratories 
80th St. and East End Avenue New York 






Anole Steel jor 


Factory, Shop 
and Office 
Ask for Catalog “*C-E.M.” 























PT sale 


Angle and Sheet Steel 
Stools—Chairs—Desks—Bench Legs 
Tables—Benches—C abinets—Trucks— 

Machine Tenders—Bins—Pans 
Agents and Dealers in Principal Cities 
ANGLE STEEL STOOL CO., 

Plainwell. Mich. 












































Equip your product with | 


ONEIDA 
FLEXIBLE 
COUPLING 


...and itll | 
be a lot easier to sell! | 


The fact that your washing machine, oil burner, etc., 
is equipped with one of these popular litt 











absorbers means longer and safer service fo 

bration and lost motion are eliminated, and 

Flexible Coupling is a most efficient join 

shaft It is a protection that means dollar 

to your distributors and their customers. 

H H DELBEE RUBBER CO. 
Set Screw 
Syracuse, N. Y. 








Knurled Ferrule Flexible 
Coupling 
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BAKELITE MOULDERS 





Insulator Company 


IRVINGTON, NEWARK, NEW JERSEY 


MACHINES—Continued 

Winding. See Winding Machines. 

Wire, Armoring. See Wire Manufacturing Machines. 
Wire Drawing. See Wire Drawing Machinery. 

Wire Insulator. See Wire Manufacturing Machines 
Wire Measuring. See Wire Manufacturing Maehines 
Wire Tension. See Tension Machines, Band Wire 
Wire Wrapping. See Wire Wrapping Machines. 


MACHINES, Lamp Making 
For Making Incandescent Lamps and Vacuum Tubes 





Berrenberg, 12 Farnham (Roxbury), Boston, Mase 
(Vacuum Pumps., 

Cserwenka, Frank, 35 Monroe, Passaic, N. J. (Bombard 
ing Machines. ) 

Dwyer Machine Co., Lynn, Mass. 

Eisler Electric ‘Corp., 770 S. 13th, Newark, N. J. 

General agenens & Supply Co., 160 5th Ave., New York 

(Filament inder. ) 


Gesco. See General Engineering & Supply Co 

Sleeper & Hartley, Inc., Worcester, Mass. 

York Elec. & Machine Co., 30 Penn, York, Pa. 

MACHINES, Bombarding. See Machines. Lamp Making 

MACHINES, Pleating and Fluting. See Pleating Machines 

MACHINES, Spring Making. See Spring Making Machines 

MACHINES, WIRE MANUFACTURING. See Wire Manu 
facturing Machines. 

MAGNET CHARGERS. See Chargers, Magnet. 

MAGNET STEEL. See Steel, Magnet. 

MAGNET TESTERS. See Instruments, Portable and Swi:es 
board; also Instruments, Pocket. 

MAGNET WIRE MACHINES. See Enameling Machine: 
for Magnet Wire. 

MAGNETIC CHUCKS. See Chucks, Magnetic. 

MAGNETIC CLUTCHES. See Clutches, Magnetic 

MAGNETOMETERS. See Instruments, Pocket. 


MAGNETS, Permanent 

Bulleas Co., LD. K., Pottstown, Pa 

Ind. Steel Products Co., 4545 S. Western Blvd., Chica, 

Rogers Drop Forging Co.. Worcester, Mass. 

Stromberg-Carlson Tel. Mfg. Co., Rochester, N. Y. 

Sticht & Co.. H. H., 13 Park Row, New 

Thomas & Skinner Steel Products Co., 1102 E. 28rd, In 
dianapolis. Ind 

Valley Appliances, Inc 634 Lexington Ave., Rochester 
nN. ¥ 


MALLETS, Raw Hide 

Chicago Rawhide Mfg. Co., 1313 Elston Ave., Chicago, Ill 

Crude Pelt. See Chicago Rawhide Mfg. Co. 

Holbrook Raw Hide Mfg. Co., 748 N. Main, Providence, R. 1 

MANGANESE, Battery. See Chemicals, Battery. 

MEASURING INSTRUMENTS. See Instruments. 

METAL CUTTING OUTFITS. See Welding and Cutting 

SERANIOAL. RUBBER GOODS. See Rubber Mechanica! 
yoods. 

MEGOHMMETERS. See Instruments, Laboratory Standara 

MERCURY SWITCHES. See Switches, Mercury. 

METAL CLEANERS (Compound). See Cleaners, Metal 
Outfits. 

METAL FINISHING. See Plating & Finishing. 

METAL MARKING OUTFITS. See Engraving Machines 

METALLIC SHADES. See Shades, Metallic. 

METERS. See Instruments. 

MICA SHADES. See Shades, Mica. 

MICA TAPE. See Tape, Mica. 


MICA UNDERCUTTERS. See Slotting Machines & Tools. 


Cemmutator. 
MICA 
Asheville Mica Co., Biltmore, N. C 
Asco. See Schoonmaker Insulation Co 
Brand & Co., William, 268 Fourth Ave., New York, N. Y. 
Chicago Mica Co., 345 Campbell, Valparaiso, Ind 
Colonial Mica Co., 136 Seventh, Jersey City, N. J. 
Fillion, S. O., 68 Murray, New York, N > 
Ford Radio & Mica Corp., 113 Bleecker, New York, N. Y 
Gerdau Co., Otto, 533 Canal, New York, N. Y. 
Hirsch Mica Co 1087 Flushing Ave., Brooklyn, N. Y 
Hoyt, Inc., Philip S Los Tablos, New Mexico 
Huse-Liberty Mica Co., 73 Long Wharf, Boston, Mass 
Interrational Mica Co., 3660 Brandywine, Philadelphia. Ps 
Kant Krack. See Huse Liberty Mica Co 
Keene Mica Co., Keene, N 
Macallen Co., Boston 27, Mass. 
Micabond. See Chi.ago Mica Co 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y 
Miralite. See Mitchell-Rand Mfg. Co 
Mica Insulator Co.. 200 Varick. New York, N. Y 
Mica Mfg. Co., 135 Johnson, Brooklyn, N. Y 
Micanite See Mica Insulator Co. 
Mica Products Mfg. Co., 54 Greene, New York, N. Y. 
Munsell & Ce., Eugene, 20@ Variek, New York, N. Y. 
Nemco. See New England Mica Co 
New England Mica (o., Waltham, Mass. 


New England Minerals, Inc., 85 Devonshire, Boston, Mass. 


New York Mica & Mfg. Co., Auburn, N. Y 
Peerless. See New England Mica Co. 
Prestonite See Robt. K. Preston Mica Co. 


Preston Mica Co., Robt. K., 957 Monadnock Blk., Chicago. 


(Ground Mica.) 
Red Streak. See Huse Liberty Mica Co. 
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All classes of moulding 


=> in BAKELITE 


INSULATION PRODUCTS CO. 
Richland. Sc. Pittsburgh,: Pa. 





Electrical 


Sepia Pt, Oy tera 


We are Custom Moulders of 


Bakelite and 
Durez Parts 


ie ow] 
NORTON LABORATORIES, Inc., 
1025 Mill St., Lockport, N. Y. 





MOULDED 
PORCELAIN 


the most satisfactory 
MOULDED INSULATION 


COOK POTTERY CO. 
Trenton, N. J. 





togers-Pyatt Shellac Co., 81 Water St., New York. (imp 
Schoonmaker Insulation Co., A. O., 34 University Place 
New York, N. Y¥ 
Storrs Mica Ce, 11 Park Place, New York, N. Y. 
Tar Heel Mica Co., Plumtree, N. C. 
Watson Bros., 170 Purchase, Boston, Mass. 
MINIATURE SWITCHBOARD SYSTEMS. See Instruments 
Portable and Switchbosrd. 
“MIXERS. INSULATION. See Insulation Mirers 
MOLDED 
Presses. See Presses, Molded Insulation 
Radio Parts See Radio Molded Parts 
Shades. See Molded Insulation 


MOLDED INSULATION 

Aico See American Insulator Corp 

Atlen & Hits, Inc., Auburn, N. 

Ambler Asbestos Shingle & Sheathing Co Ambler, Va 
(Cold 

Ambleroid See Ambler Asbestos Shingle & Sheathing Co 

American Insulator Corp., New Freedom, Va. 

American Machine & Foundry Co., 5520 Second Ave., 
Brooklyn. » a 

Amerine. See American Insulator Corp 

Anderson Mfg. ©o., Albert M., 289 A. Boston, Mass 

Auburn Button Wks., 48 Canoga, Auburn, N. Y. 

akelite Corp, 247 Park Ave., New York, N. Y. 

Bay State Moulding Co., 1197 Dorchester Ave., Boston 

Belden Mfg. Co., 2310B S. Western Ave., Chicago, Ill 

Beldenmold. See Belden Mfg. Co. 

Bell Mfg. Co., 11 Elkins, Boston, Mass. Radio Parts 

Boonton Molding Co., Boonton, N 

Boonton Rubber Mfg. Co., 223 Fanny Rd., Boonton. NJ 

Bre-lite Moulding Corp., 109 Hudson, Jersey City, N. J 
(Wood Composition.) 

Celluloid Corp., 16 E. 40th, New York, N. Y. 

Vetelite. See Connecticut Molded Products Corp. 

Cetee. See Connecticut Molded Products Corp. 

Cepee. See Connecticut Molded Products Corp. 

Coltrock. See Colt’s Patent Firearms Mfg. Co. 

Charmond Elec. Corp., 30 Church, New York, N. Y 

Chicago Molded Products Co., 2149 Walnut, Chicago, Ill 

Cincinnati Molding Co., 2037 Florence Ave., Cincinnati, O 

Colasta Co., Hoosick Falls. N 

Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn. 

Compo-Site, Inc., 207 Astor, Newark, N. J. 

Condensite. See Bakelite Corp. 

Connecticut Elec. Mfg. Co., Bridgeport, Conn 

Connecticut Molded Products Corp., Meriden, Conn. (Cold.) 

Continental-Diamond Fibre Co., Bridgeport, Pa. 

Cutler-Hammer, Inc., 1288 St. Paul Ave.. Milwaukee. 

Dayton Insulating Moiding Co., 434 E. First, Dayton, Ohie 

Diemoulding Prod‘ction Co., Canastota, > = 

Dimec. See Dayton Insulating Moulding Co. 

Durez. See General Plastics, Inc. 

Electrose. See Insulation Mfg. Co. 

Erinoid Co., Park Row Bidg.. New York, N. Y 

Evercool. See Bakelite Corp. 

Formica Insulation Co., 4626 Spring Grove Ave., Cincin- 

Garfield Mfg. Co., Garfield, N. J. Composition. (Cold.) 

General Electric €o., Schenectady, N. ¥ 

General Moulded Composition Co., 212 Market, Lynn, Mass. 

General Plastics, Inc., 76 Waick Rd, N. Tonawanda, N. Y. 

Gummor. See Garfield Mfg. Co. 

Hahn Mfg. Co., Harry W., 623 8S. San Pedro, Los An- 
geles, Cal 

Herculite. See Colosta Co. 

Hi-Heet. See Insulation Mfg. Co. 

Imperial Molded Products Co., 2925 W. Harrison, Chicago 

Tmrroco See Insulation Products Co. 

Inda. See American Machine & Foundry Co. 

Insulation Mfg. Co., New York Ave. and Herkimer *t. 
Brooklyn, N. Y 

Insulation Products Co., Richland, Pittsburgh, Pa. 

Insuline Corp. of America, 78 Cortlandt, New York, N Y 

International Insulating Corp.. “yria, O 

Karolith Corp., 189 13th, Lons Island City, N. Y. (Casein 
plastics. ) 

Kellite See Kellogg Switchboard & Supply Co 

Kellogg Switchboard & Supply Co., 1066 W. Adams, Chi- 
cago, Ill. 

Klagges, Chas., 128 147th, Ozone Park, N. Y. 

Kuhn & Jacob Machine & Tool Co., 502 Prospect Ave 
Trenton, N 

Kurz-Kasch Co., Dayton, O. 

Lacanite. See Scranton Button Co. 

Luco Products Corp., 40 Flatbush Ave. Extension, Brook 
lyn, 

Lumarith. See Celluloid Corp. 

Luxite. See Wilbur & Williams Co 

Macallen Co., Boston, 27, Mass. 


Manufacturing 


Vol. 4, No. 2 


Precision 


MOLDING 


in Bakelite 


Quick service on large and 
small runs; weare equipped 
for any size order. 


ALLEN & HILLS, Inc., 


Auburn, N. Y. 


Mack Molding Co., Little Falls, N. J. 

Makalot. See Johnson Molding & Too! Co. 

Megohum, See Waterbury Button Co. 

Micarta Fabricators, Inc., 309 Cana), New York, N. Y. 

Micarta. See Westinghouse Elec. & Mfg. Co. 

Mico. See Molded Insulation Co. 

Modern Molded Products Co., Blount and Elm Sts., Provi- 
dence, R. I. 

Molded Insulation Co., Mt. Vernon, N. 

New England Products Co., 232 Greenwich, lew York, N. ¥. 

Niagara Insul-Bake Specialty Co., 483 Delaware Ave., 
Albany, N. Y. 

Nixon Nitration Works, Nixon, N. J. 

Nixonoid See Nixon Nitration Works. 

Noark. See Colt’s Patent Fire Arms Mfg. Co. 

Norloe. See Norton Laboratories, Inc. 

Northern Industrial Chemical Co., 11 Elkin, South Bostoa. 

Norton Laboratories, Inc.. 1025 Mill, Lockport, » # 

Panelyte Corp., Trenton, N. J. 

Paramix. See Sprlitdorf Radio Corp. 

Paratherm. See Scranton Button Co. 

Phenolic. See Seranton Button Co. 

Plastic Molding Corp., Sandy Hook, Conn. (Cold.) 

Pollopas. See Wilbur & Williams. 

Pruven Composition Products Corp., Mi*ford, Conn 

Pruverite. See Vruven Composition Pruducts Co. 

Pyrolax. See Cutler-Hammer Mfg. Co. 

Recto Mfg. Co., 23 W. 3rd, Cincinnati, 0. 

Redmonol. See Bakelite Corp 

Rexlite. See Northern Industrial Chemical Co 

Reynolds Spring Co., Jackson, Mich. 

Reynoldite. See Reynolds Spring Co. 

Reynomold. See Reynolds Spring Co. 

Richardson Co., Lockland, Cincinnati, O 

Ridgelite See Ridgley Trimmer Co. 

Ridgley Trimmer (Co., Springfield, O 

Schneider Bros., Inc., 312 N. Sheldon Ave., Chicago. 

Scranton Button Co., Seranton, Pa 

Shaw Insulator Co., Irvington, Newark, N. J. 

Siemon o., State and Dewey, Bridgenort, Conn. 

Specialty Insulation Mfg. Co., Hoosick Falls, N. Y. 

Star Insulate See Insulation Mfg. Co. 

Starite See Insulation Mfg. Ce. 

Stokes & Smith Co., Summerdale Ave. near Rooseve't Blvd., 
Philadelphia, Wa 

Textolite See General Flee. Co. 

Thermoplax See Cutler-Hammer Mfg. Co. 

Tegit. See Garfield Mfg. Co. 

Union Insulating Co., Parkersburg, W. Va. 

Vuleabeston. See Colt’s Patent Fire Arms Mfg. Co. 

Vulcanized Rubber ©o.. 251 Fourth Ave., New York. N. Y. 


Waterbury Button & Moulding Co., Waterbury, Conn 

Watertown Miz (9. Watertown, Conn. 

Westinghouse Flew & Mfg Co.. Fast Yi’ tsburgh, Ps 

Wilbur & Williams Co 261 Park Square Bldg., Boston 
Mass (Molding VPowder.) 

MOLYBDENUM 


Elkon, Ine. (Div. of P. R. Mallory Co.), 350 Madigon Ave., 
New York, N. Y. 

Lohfeld & Co., J. L., 53 Park Place., New York, N. Y. 

Palatine Industrial Co.. 111 Fifth Ave., New York, N. Y. 

Radiotherma, Inc., 45 F. 17th. New York, N. ¥ 

Sirlan Wire Co., 255 Sherman Ave., Newark, N. J. 


MONEL METAL 

International Nickel Co.. 67 Wall, New York, N. Y. 

MOTOR CONTROLLERS. See Controllers, Motor. 

MOTOR PLATFORM BASES. See Bases, Motor Platform 

MOTOR STARTERS. See Controllers, Motor; Switches, Re- 
mote Control; Switches, Motor Starting; Safety; Switches 
Snap (Heavy Duty). 


MOTORS 
Alternating Current ............... See 8 
DEE EE She ccssweeursocced See 8 
SE, SE DD ncccccccccsccccs See M 
Motors Fractional Hp. ..........+.. See F 
WUBOSTORR cc cccccscessce-scevecved See U 


Actodector. See Century Electric ‘Co 

Advance Elec. Co.. 4311 Maple Ave., St. Louis M F 8 
Allis-Chalmers Mfg. Co., Milwaukee, Wis..... ae 
Allis Co., Louis, Milwaukee, Wis.............. M.. 8 
American Elec. Motor Co., Cedarburg, Wicccuse Was wee 
Apex Elec’l Mfg. Co., 1087 E. 152nd, Cleveland... F 8 U 
Armor Elec. Mfg. Co., 1020 Holland, Erie. Pa. M ah ete: las 
Baldor Elec. Co., 4352 Duncan Ave., St. Louis MF 8 
B-Line. See Brown-Breckmeyer Co. 

Bodine Elec. Co., 2254 Ohio, Chicago........ .. F 8 
Bogue Elec. Co., Chas. J.. 132 King, New York M .. .. 
Brown-Brockmeyer Co., Norwood Power Bldg., 


Dayton,” Dicccceccecogscccsesccccccsoccececes ei a> es 
Burke Elee. Co., Erie, Pa......scsecccseecees MFs80 
B. T. See Allie ., Louis 
B & R Mfg. Co., 812 Lafayette, Toleda O.... ee 
Century Elec. Co., 1806 Pine. St. Louis, Me.. | Fa 
Chandeysson Elec. Co., St. Louis, Mo........ M 8 
Clark, Jr., Elec. Co., James, 600 E. Bergman, 

Louisville, MO. .sstksneenbeeensensceens abu M 
Cleveland Armature Wks., 47382 St. Clair Ave.. 

eS eT Tee eee més @ 
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GARFIELD MOLDED 
COMPOSITIONS 


Reduce Costs Strong WHo2at Proof 
GARFIFLD MANUFACTURING CO. 


Garfield, N. 1 Established 1908 











Aug 











August, 1929 





Electrical 


Glassine 
Paper 


We have manufactured and supplied 


glassine paper for insulating to the 
Electrical Trade for 25 years. 


Made in various thicknesses 
.00065” and up 
+ .00005” 


Sheets and perfect rolls 
V4" wide and up 
+ 1/64” 


On contract orders will carry your 


paper in stock so that we can make 


immediate shipment when required. 


Hartford City Paper Co. 


Main Office and Mills at 
HARTFORD CITY, IND. 


Eastern Office 


1001 Woolworth Bldg. 
New York City, N. Y. 


Midwestern Office 


618 Ist Nat'l Bank Bldg. 
Chicago, IIl. 





Stupakoff 


Refractory Tubing 


Made especially for high temperature work. Con- 
tinuous exposure to temperatures over 3000° F. 
has no effect on “Stupakoff’” tubes. They are 
impervious to gas, chemically inert, strong, tough, 
and resist deformation and thermal shocks. 


We carry IN STOCK 
about 600 SIZES of 
refractory tubing, 
from .015” O. D. to 
2” O. D., and from 
1/16” to 48” long. 
Very accurate di- 
mensions 
sured. 


MAR MMR H Od ae a 


ME 000000 


122000 O®D 


are as- 


We would be glad 
to know your spe- 
cial needs, and 
confer with you on 
them. Catalog and 
prices on standard 
Stupakoff refractory 
tubing sent on re- 
quest. 


STUPAKOFF 
LABORATORIES, 
INC. | 


6627 Hamilton Ave. [im 
Pittsburgh, Pa. 


Ee ee 
en - 


Re 














| 
| 








Manufacturing 


),;, | & 
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Our 
metal parts 
division 


is available for 
any special  or- 
ders; —— eyelets 
terminals, battery 
clips, any kind of 
| stamping——to your 
1] order. 


| New York 
101 West 


Boston 
68 Essex St 














37th St. 





| 
| it will 
| pay you 


to use a complete 


moulding service 


And Now Moulders Not Only of Shellac 
Composition but Bakelite, Durez, Lumarith 
and Other Compounds 


A large part of the moulding for the 
electrical industry requires the incor- 


poration of metal inserts. To make 
the finished product really efficient, 
that metal tooling should be done in 


the same plant. 


Our moulding service is complete, be- 
cause it offers this combination. It 
saves, first, production costs, in elimi- 
nating unnecessary handling and ship- 


ping; second, it enables us to quote 
more favorable prices; third, it saves 
time; and fourth, it turns out a much 
more precise and better finished 


moulded part. 


We believe that it will pay you to use 
our moulding service, not alone be- 
cause of its completeness, but because 
of its superior quality and promptness 
We'll be pleased to demonstrate or 
quote you on your specifications 


Waterbury Button & Moulding Co. 


Waterbury, Conn. 


Chicago San Francise 
230 So. Wells St 435 Mission St 
Philadelphia Toronto Ont 
702 Denckla Bldg 304 Kent Blidge. 
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Electrical 





Name Plates 
ETCHED—ALL METALS 


SERIAL PLATES 
ETCHED AND LITHOGRAPHED 
INSTRUMENT FACE PLATES 
DIALS AND SCALES 





RADIO ESCUTCHEONS AND 


METAL PANELS 





General Etching & Mfg. Co. 
Chicago, Ill. 


3072-82 W. Grand Ave. 





MOTORS—Continued 
Comet Elec. Co., 47 Union Trust Bldg., Indian- 
apolis, Ind. 
Continental Elec. Co., 14 Magazine, 
Cushman Elec. Co., Coneord N. H......-.++++ M 
Day-Fan Electric Co., Dept. 4, Dayton, O...... 
Diehl Mfg. Co., Elizabeth, N. J........-+++0+- M 
Diverter Pole. See Rochester Elec. Product Co. 
Domestic Electric Co., _— St. Clair Ave., Cleve- 
Dumore Co., 35 16th, ” Racine, WM ctednecces oe 
Eclipse. See Fidelity Elec. Co. 
Electric Machinery Co., Minneapolis, 
= —— Co., 1725 Clarkstone Rd., Cleve- 


Newark... M .. 
Crecker-Wheeler Elec. Mfg. Co., Ampere, N. J. M .. 


335 


Minn.. M .. 


Electric Specialty Co., 221 South Stamford, Conn. M 
Electro- Dynamic Co., Bayonne, 
Emerson Electric -— Co., 2018 Washington 
Ave., St. Louis, Mo........--seeeeeeseceee 
ee Elec. & Medhl. ae St. Joseph, 


on at Electrie Specialty Co. 
Fairbanks- Morse = Co., 900 S. Wabash Ave., 
Chicago, Ill. ° 
Fidelity lee, 3% “Lancaster, PB. cccccvecesee se 
Torrington, 


Fitzgerald 
Fynn Wetcheat” See’ Wagner Fiec. 
Galvin ae Mfg. Co., 3314 8. Seonbeas, &. 


Louis, 0. . ° ° 
General Elec. Co., a. BM. Zocescscccs M 
Gilbert Ce., A. C., New Haven, Conn..... 
Hamilton Beach Mie. Co., Recline, WR. ackssasce 
Hobart Bros. Co., nn R . 
Holtzer-Cabot Elec. 25 Amery, Boston... M 
Howell Elec. Motors ‘< Howell, ‘Mich. 
Ideal Elec. & Mfg. Co., Mansfield, 0. 
Imperial Electric Co., Akron, sees 
Janette Mfg. Co., 551 W. Monroe, Chicago.... .. 
Jantz & Leist Elec. Co., — ° ae ane 
Jeannin Electric Co., Fassett & N. Rk. Rk 

Toledo, O. 









Kimble Elec. Co., 634 N. Western A 
Knapp Elec., Inc., Portchester, N. 
Leland Elec. Co., Dayton, 
L. E. See Leland Elec. Co. 
Lincoln Elec. 
Line-Weld. See Lincoln Elec. 


ee 
‘Aenean ne 





Co., Cleveland, em... eecesece M.. 


bh 


eaecan 


aa 


‘aa: 


Linzee Elec. Motor Co., Mansfield, Divcccenses _ er. 


Mando Co., 911 State Tower Bldg., Syracuse, 
N. Y. (6-12-40 Volt only).........--sssseeeee 
Marathon Elec. Mfg. Co., 32 Island, Wausau, Wis. . 
Marble-Card Elec. Co. 
Master Electric Co., a 
MC. See General Electric Co. 
aan. Elec. & Mfg. Co.. Lake Linden, Mich. 
N. C. See Electrie Controlier & Mfg. Co. 
Norfolk. See Walter Elec. Mfg. Co. 
North East Elec. Co., Rochester 
Northwestern Mfg. Co., 
Ohio Elec. & Controller Co., 5903 Maurice Ave., 
Cleveland, Ohio ...... 


See Marathon Elee. Mfg. Co. 


3 


| 


Osann Co., F., 245 Seventh Ave., New York M . 


Peerless Elec. Co., 740 W. Market St., Warren, 0. M 

Polar Cub. See Gilbert Co., A. C. 

Pow-R-Full. See Wagner Elee. Corp. 

Reco. See Reynolds Electric Co. 

Red Band. See Howell Elec. Motors Co. 

Reliance Elec. & Engrg. Co., 1042 Ivanhee Rd., 
Cleveland. ©. ...ccccccccccccceccccescscces 

Reynolds Electric Co., 2650 W. Congress, Chicago . 

Robbins & Myers, Inc., Springfield, O........ M 

Standard. See Robbins & Myers Co. 

Star Elec. Motor Co., Miller St. & N. J. R. R. 
Ave., Newark, N. J... ..cc.scccvccccsscccecs 

Sterling Elec. Motors, Ine., Telegraph Rd. and 
Atlantic Blvd., Los Angeles, Cal 

Stow Mfg. Co., Binghamton, N. Y. .......... 

Sturterant Co., 15 Devonshire (Hyde Park), Bos- 
Ooh, BEGG, nds ccnccovensdevesseviccesescesses 

Sunlight Electrical Mfg. Co., Warren, O...... .. 

Super Wick. See Master Elec. Co. 

Switch start. See Lincoln Elec. Co. 

Union Elee. Motor Mfg. Co., Hancock & Oxford 


Sts., Philadelphia, Pa.............seeeeeses MF 


U. S. Elec. Mfg. Co., 200 E. Slawson Ave., Los 
ANBOIES 2. cccccccsccccccccccccccaccssccers 
Valley ates Co., 
Taute, Mo. ..ccccccccccccccccces 
wean" " lee. Corp., 

EOD, DER, vc csi cccnccsdscrevcavcocesconcece 
Walter Elec. Mfg. Co., } 
Watson. See Allis Co., Louis. 

Welco Uniframe. See Wesche Elec. Co., B. A. 
Wesche Elec. Co., B. A., 1622 Vine, Cincinnati M 
Westinghouse Elec. Mfg. Co., 
Willey-Wray Elec. Co., 1522 Central Parkway, 

Cincinnati, 0. 

Woods Mach. Co., & A., Boston.............. M 
Zobel) Elec. Motor. Co., Garwood, N. J 


25 
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F 
East Pittesburch M F 


Gladstone, Mich......M.. _ 
Meuecmcesasces MF 


N. Y - 
480 Clinton, Milwaukee M .. .. .- 
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The Chandler Co. 


Name Plates 


Springfield 





Mass. 





IMPERVIOUS 


INSULATING 
VARNISH 


Electrical Insulating 


Varnishes and 
Compounds 


IMPERVIOUS VARNISH CO. 
Koppers Building 
436 Seventh Avenue, Pittsburgh, Penna. 


NAME PLATES 
See also Decalcomania. 
American Name Pilate Co., 117 Imlay, Breoklyn, N. Y. 
Angell Embossing Co., 37 Barney-Smith Co., Dayten, O. 
Chandler Co., Springfield, Mass. 
Continental-Diamond Fibre Co., Bridgeport, Pa. 
Crowe Name Plate & Mfg. Co.. 1749 Grace, Chicago, Ill. 
— Te Engraving Co., 52 Vanderbilt Ave., New 
ork, } 


Etched Products Corp., 90 Tenth, Long Island City, N. Y. 
Etching Co. of America, 1520 Montana, Chicago, I1l. 
General ae & Mfg. Co., 3070 W. Grand Ave., Chi- 


eago. Til. 
Grammes & Sons Inc., L. F.. Allentown, Pa. 
Meyercord Co., 1147 State Bank Bldg., Chicago, Ill. 
Premier Metal a Co., 14th & Van Alst Ave.. Long 
Island City, N. 
Turner Brass Worth, Sycamore, IIl. 
Waterbury Button & Moulding Co., 
NICKEL 
American Mond Nickel Co., Gey Bldg., Pittsburgh, Pa. 
Driver-Harris Co., ison 
International Nickel Co., 67 wali, New York, N. Y¥ 
National-Harris Wire Co., 195 Verona Ave., Newark, N. J 
Seymour Mfg. Ce., Seymour, 
United States Nickel Co., New Brunswick, N. J. 


NOTCHING MACHINES, Armature 
Ferracute Machine Co., Bridgeton, N. J. 

NUT SETTING MACHINES 

Vim Electrie Tool Co., 149 Broadway, New York, N. Y. 
= See Istruments, Laboratory Standard; alse 


Portable and Switchboard. 
one LESS S BEARINGS. See Bearings, Oil-less. 
OSCILLOSCOPES. See Instruments. Labora 


OVENS, Industrial and Laboratory 


Annealing, Temper Drawing, Mold Baking, Vwlcanising. 
Drying, ene. Enameling, Japanning. 


Waterbury, Conn 


Standard. 


Vacuum Impregna 
Buffalo Fdry. & Machine Co., 1543 Fillmore, Buffalo. 
N. Y. (Armature and Coil.) 
Conran, Frederick M.. 107 Colden, Newark, N. J. 
“rawford Oven Co., New Haven, Conn. (Coil Driers.) 
Despatch Oven Co., 622 Ninth, S. E., Minneapolis, Minn. 


Detroit Sheet Metal Wks., 
treit. Mich. 

Devine Mfg. Co., J. P., Buffale, N. VY. 

Eberbach & Son Co., Ann Arbor, Mich. (Drying.) 

Electric Heat Control. Apparatus Co., 245 New Jersey R. R 
Ave., Newark, N. J. 

Emerson Apparatus Co., Melrose, Mass. (Conditioning.) 

Freas Thermo Elec. Co., 1206 Grove, . ne. iis, Oe 

Gehnrich Indirect Heat Oven Co., Long Island City, N. Y 

General Electric Co., Schenectady, N.Y. 

Hayes, C. I., 129 Baker, Previdence, R. I. 

Heidbrink Co., 2633 Fourth Aso. 8., ne Minn 

Hynes & Cox Elec. Corp., 406 N. Pearl, Albany, Y. 

Kenworthy, Chas. F., 198 Piedmont, Waterbury, in 

Maehler Co., Paul, 2210 Lake, oer 1. 

Miho Co., T17 Sycamere. Cincinnati, O. 

Radio Elec’l Wks. » 150 w. 22nd, * York. N. Y¥ 

Sargent & Co.. E. H., 155 E. Superior, Chicago, Ill. 


1341 E. Milwaukee Ave., De- 


Sioux Battery & Mfg. Co., Sioux City, Ia (Battery. 

Snead & Ce., Jersey City, N. J. 

Standard Elec. Stove Co., Toledo, Ohio. 

Rteiner & Co., B E., 197 E. Kinney St., Newark, N. J 

Stokes Machine Co., F. J., 5834 Tabor Rd (Olney), 
Philadelphia. 

Swartwout Co. 18522 Euclid Ave., Cleveland, 0. 

Thelco. See Freas Thermo Elec. Cn. 


Westinghouse Elec. & Mfg. Co., 
Young Bros. Co., 
OXIDES, Battery. 


SACKING 
Cooke Seal Ring, Dept. P, 46 N. 
federal Metallic Packing Co., 
Holed-Tite Packing, Inc., 


Mansfield. O 
6523 Mack Ave., Detroit, Mich. 
See Chemicals. Battery. 


Green St., Chicago, Ill. 
Wakefield. Mass 
100 E. 42nd, New York, N. Y 


Packtite. Bee Federal Metallic Packing Co. 

PAINT, Varnish, Lacquer KEY 
Varnishes, Insulating ............ See V 
Painting, Dipping, Spraying, Vacuum 

Impregnating. 
Paint, Insulating and Acid Proof..See P 
Lacquer, Metal Finishing ........ See L 
Acme White Lead & Color Wks., 8250 St. Aubin 
Ave., Detroit, Mich. ...........00. penconedesed’ Ga 4s L 
Ajax. See Sherwin-Williams Co. 


Alaka. See Lacquer & Chemical Corp. 
American Di-Electrics, Ltd., Hancock and Bodine, 
Long Island City, N. Y. .......- 


American Lastite Co., 3166 LAncoln Ave., Chicago.. .. P L 
American Wurtzilite Co., Builders ane Chicago . P se 
Antakwa Co.. 1329 Mohawk. CHESOED, Bibeccesccsss v0 Y 
Arizona Lacquer Mfg. Co.. 7 16th, 3. R. ¥. oo 
Armlac. See Robertson Chemical Co. 
Arolac. See Arizona Lacquer Mfg. Co. 
Art-Craft. See Southwestern Paint & Varnish Co. 
Atlantic Chemical Co., Coit. Irvington, N. J......... UL 
Atom Chemical %o., 96 E. 10th, New York, N. Y L 
Rakelite Corp.. 47 Park Ave., New York. N Y. D 
Benolite Varnish Co., 501 Columbia Bank Bldg., 
UE ooh 0.600onn0cesccibactbaneatacsa cdass os 
Rerry Bros., Leib & Wight, Detroit. Mich..... V oe 


Mich as 

Billings-Chapin Co., 1163 E. 40th, Cleveland, a. Os 
Riwar Corp., 208 S. La Salle. Chicago, Tl........ .. P 
Bradley-Hurtz Co., 2620 S. Dearborn, Chicago, Ill... .. L 
Brevolite. See Waukegan Chemical Co. 
Calman & Co., Emil, 42 Vernon Blvd., Long Island 

CU: Whe Me Seescssnecvsacenanccdsesansctnns tte Vv : 
Carboloid Products Corp., 15 Park Row, New York, V P . 
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Manufacturing 


Vol. 4, No. 2 


LACQUERS 


Lacquer Enamels—‘Krakles” 


BREVOLITE 


Quality finishes and helpful Service. 
What can we do for You? 


Waukegan Chemical Co. 
“Values That Hndure’’ 
North Chicago, Ill. 





Chadeloid Chemical Cv., 75 E 45th, New York. V .... 
Chinalac. See Dolph Co., John C. 
Conans Copmiaal Co., 432 Danforth Ave., Jersey 
Code 25. See Mitchell-Rand Mfg. Co. 
Columbus Varnish Co., 264 Cozzeins, Columbus, O. V .. .. 
Comulac. See Martindale Elec. Co. 
Continental-Diamond Fibre (Co., Bridgeport Pa. V 
Day & Co., James B., 1872 Clybourn Ave. Chi- 

cago, Ill. 
Doe & Co., Walter S., Kent, Ohio............ gh ah 3 
Dolph Co., John C., 168 Emmet, Newark, N. J.. V P .. 
Duco. See Du Pont de Nemours & Co. 

Du Pent de Nemours & Co., Wilmington, Del.. Fé 
Durez. See General Plastics. 


®astman Kodak Co., Rechester, N. Y........... oe 
—— Paint & Mfg. Co., Cleveland, O...... eose oo © cc 
E. B. See Mitchell-Rand Mfg. Co. 


Egyptian Lacquer Mf 


Co., 90 West res 
Electric Lacquer. S Sek Soh a — ' 


See Dolph Co., John 


Enamelac. See Robertson Chemica 
Ever-Brite Products Co., East eal Co. cede eh ae L 
12815 Elmwood Ave., 

v 


See Ferbert-Schorndorfer Co. 

See American Wurtzilite Co. 

440 Orleans, Chicago, Ill.. os oe & 
Bridgeport. 


Ferbert-Schorndorfer Co., 

Cleveland, O. 
Fesco. 
Five Point. 
Franche & Co., 
General Elec. Co., 


Merchandise Dept., 
Conn. 


General Electric Co., Schenectady, N. 





General Plastics, Inc., 76 Walck Rd., : 
Ne Me Was Vesta a ee Wk oi60- 6.605 6406-008 «hae 

a Co., P. D., 4153 Bingham Ave., St 

Dh: Rieti CPCCA ERCRR GEOL TNS S 4b 6n 660 s0ebnS ae de 
G. E. See General Elec. Co. 
Se te A ee ere VV? tL 
Givptal. See General Electric Co., Schenectady. 

B._ See Maas & Waldstein Co. 


Mary & vung Aves., 


6008b560050604600086006se0s0006 VPL 
Impervious Varnish Corp., 421 Wood, Pittsburgh. V P .. 
Insulaterite. See Ohmlac Paint & Refining Co. 
Insulvar. See Varflex Corp. 
Irvington Varnish & tasuieter .- 


Hit Varnish Corp., 
Brooklyn, N. Y. 


Irvington, N. J. V P L 


Kodalak. See Eastman en 
Krakles. See Waukegan A Co. 
— Chemical Ce — 214-40th St., Brook- 
Leqawretd. “Ben Gikdden Beret et eeee oe PL 
Liberty. See Antakwa Co. 
Lowe Brea, Con 460m bed, i 

e Bros. Dayton, 0O.. ows 
Lucas & Co., John, 322 Race, Phil J 
Lucote. See "Lucas & Co., John. edetphis, fe. _ 


as ? Waldstein, -_ ‘Riversid 
MeDougall- Butler ‘Co., 
ton, Buffalo, N. Y...... 
Martindale Elec. Co. 
land, O. 
Mawalac. See Maas & Waldstein. 
Mecco. See Henry V. Walker Co. 
Mies Insulator Co., 200 Varick St., 
I. C._ See Mica Insulator Co. 
Mitcheli- Rand Mfg. Co., 19 Vesey, New York, N. ¥. V P .. 
Nepto Lac. ~~, aque "Bros. Co. 
Nikolas & Co., . 1227 W. Van Buren, Chicago. .. 
} Hn warnish Pa , South Bend, Ind 
mlac ng Co., 140 S. Dearborn, Chicago, ee 
seen _ Sherwin-Williams Co. —— 
. ee Standard Underground Cable t 
P. & B. See Ruberoid Co. ™ 
Pacoria Paint Co., 4th & Sedgeley Ave., Phila- 
MN ATES 55 chk sab GbTes.s S940 < debe 6%S6 «6 0 
Reena ei ee P.. BD. 
eninsular Paint & Vamish Co., 
Peerless. See Maas & Waldstein — eS 
Proxlin. See Acme White Lead & Color Wks. 
i ag pron a Co., Taber, Pittsburgh... P L 
able ather Dressin, Co., 43 . 
Island City, N. Y . a pi 
Republic Varnish Co., 200 Thomas, Newark. N. J. Vv...” 
Ro Chemical Co., 9805 Meech Ave., Cleve- 









Be TORecce V oc cc 


4 
od: 
co 


land, PME R Gr did eh teh o:4-6%ce esos o60.60% VP 
ina Ve de Gene &. ¢...... 9 2 
Gchermdener, Ferbert, 1i81$ Elmwood Ave., Cieve- |” 
Sherwin-Williams Co... Cleveland, 0. -..--.--g VP OL 

I, ns ccc caneniaeesons 66 oe L 


Pa 
Southwestern T aint & Varnish Co., 6 a 
Standard. Pievtbi ioe ae la 
ni exible onip.. ‘Co., {213 Fr ik 
Bldg., Philadelphia, Pa. raniklin rust 
Standard Insulation Co., Rutherford, N. J . 
—— Lacquer ~~ 621 Broadway, New York 


Standard Underground Cable Co., Div. of General 





e ee oe. so shuren. binekéetdedtnanen aa o as 
arn Wks., 443 4th Ave, 
Sterling Varnish Co., Haysville, we, New York. ¥ x ™ 


9° 





OWINALAK—4 baking peocteginn 
sh that thoreughly dries. 


mound cols, ry" from the inate 
owt—not merely surface drying. 
Write for samples. 





ELECTRIC LACQUER—Abeelutely 
ofl proof and water repellent. Can 


be brushed, sprayed or dipped. Gives s bright, glossy 
non-fading black finish and dries in 30 minutes. 
JOHN C. DOLPH CO., 168 Emmett St.. Newark. N. J 
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August, 1929 


Electrical 


MICA STAMPINGS 


Sheet mica stamped to your specifica- 
tions of any desired quantity and 
quality—or block mica in the original 
cases as received from our mines. 


We carry the largest stock of imported 
mica in the country and will make 
immediate shipments. 


EUGENE MUNSELL & CO. 
200 Varick St., New York 
542 So. Dearborn St., 
Chicago 


INDIA, AFRICAN, SO. AMERICAN 
AMBER DOMESTIC 








Manufacturing 
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From mould to finished product we control the uni- 
formity, accuracy and speed of every job. Our years 
of mould-making experience insure successful mould- 
ing. We would like to quote you on your blue prints. 


Kuhn & Jacob 
Machine & Tool Co. 


502 Prospect Ave. 
Trenton, N. J. 





We make our 
own moulds 
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seating until you receive sample 


ss 


Compare its strength and price 
Clip business card to this ad and 
mail for free trial stool No 


; we S 
; 


ast | 


~ of 


USE FREE 15 DAYS 


Note Stronger 







Construction 

Here now is a production stool that’s 
good for the life of your plant of 
stronger construction—-yet lighter in 
weight, comfortable seat, and comes 
i sizes adjustable from 18 to 24 
inches high, and from 24 to 38 
inches high 

Make no decision on your factory 


Bridgebilt production stool 


obligation Send today 


FREE TRIAL 


THE CHICAGO 
}] Let me try a Bridgebilt stool 





Height ax sae inches (18-24) WIRE CHAIR CO. 
(24-30) 613 No. La Salle St., 

C) Let me try a isiciiion Chair Chicago, Il. 

O) Send me Free _ Bridgebilt 

Catalog. Eastern Office: 119 E. 27th St., 







New York City 


427 W. Randolph St. 
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Made of Fireproof 


Refractory Crrec 


ET us send you a sample of our No. 
101 High Heat, Fireproof, Refractory 
material—grey-white in color. 

Shown above is a safety switch deflec- 
tor molded from this new asbestos base 
substance. It will stand heat up to 2200 
degrees Fahrenheit, without injury or 
decomposition. It is easily moulded to 
form, with metal inserts where necessary, 
without machining, drilling or fitting. 

Send us samples, blueprints or models 
of any parts. It is more than likely we 
can save you money. 


MOLDED CTE PRODUCTS 
CHICAGO NEW YORK 


24 W. 40th Street 


Randolph - 0008 Lackawanna - 0510 





‘CONNECTICUT! 


MOLDED PRODUCTS CORPORATION 
MERIDEN, CONN. 


! 

| | 
| { 
' Give us full information about CETEc and its use in the | 
| following parts: | 
| 
! { 
| | 
| 
| 


Name 


Address _ 


—- | 


[ne oie State 

















102 Electrical 





For PORCELAINS 
that are 
ACCURATE and 


DEPENDABLE, write 


COOK POTTERY CO. 
Trenton, N. J. 





PAINT, VARNISH, LACQUER—Continued 


focn Bros., 443 4th Ave., New York.......+..++ VPL 
Truscon Laboratories, Canift & Grand Trunk Rail- 
Way, SROUNORE, BPR. c cc nvccsceccssoccesececsce v 
2098. See Mitchell-Rand Mfg. Co. 
Varfiex Corp., Rome, N. Y....scecccccsecees v 


Voltas Co., 99 Reservoir Ave., Bridgeport, Conn. v P os 
Vulean-Lastite. See American Lastite Co. 

Walpole. See Robertson Chemical Co. 

Waukegan Chemical Co., North Chicago, Ill.........- L 
Walker Co., Henry V., 17 John St., New York.. L 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. VP... 


Zapon Co., Stamford, Comn.........scsscccseccee s+ oe L 
Zellac. See Zeller Lacquer Mfg. Co. 
Zeller Lacquer Mfg. Co., 20 EB. 49th, New York... .. L 


PANELS (panel) Engraving. See Engraving. 
Radio (Metal). See Radio Mountings. 
Radio (Molded). See Radio Molded Parts. 
Radio (Hard Rubber) See Rubber Hard. 
Meters. See Instruments, Portable & Switchboard 


PAPER 
Boxes. See Boxes & Wrappers. 
Bushings. See Tubes, Paper. 
Candles. See Candles, Fixture. 
Ceres. See Tubes, Paper. 
Fibre. See Cloth and Paper. 
Fish. See Cloth & Paper. 
Insulating. See Cloth and Paper 
Parchment. See Parchment Paper. 
Sbades. See Shades, Fabric. 
Sleeves. See Tubes, Paper. 
PARAFFINE. See Wax and Compounds. 


PATENT ATTORNEYS 
Sargent, Lester L., 1115 K Street, Washington. D. C. 


PARCHMENT PAPER, Lamp Shade 

Angel H. Reeve & Co., 7 Spruce, New York, N. Y. 

Bergstrom Paper Co., Neenah, Wis. 

Bradley Mfg. Co., A. J., 101 Beekman, New York, N. Y 

Brown Paper Co., L. L., Adams, Mass. 

Chicago Rawhide Mfg Co.. 1201 Elston Ave.. Chicago, Ill 

De Jonge & Co., Louis, 69 Duane, New York, N. Y. 

New York & Penn Co., 200 5th Ave., New — N. Y. 

Paterson Parchment Paper Co., Passaic, N. 

Raquette River Paper Co., Potsdam, mm. Fe 

Reeve & Co., Angel H., 7 Spruce, New York, N.Y. 

Rogers Paper Mfz. Co., So. Manchester, Conn. 

Special Paper Mfg. Co., 96 Reade, New York, N. Y 

Strype, Fred C., 140 Lafayette, New York, N. Y. 

Taylor-Logan Co., Holyoke, Mass. 

Union Paper & Twine Co., 116 St. Clair Ave., N. W.. 
Cleveland, O. 

Warren Parchment Co., Dexter, N. Y. 

Weber Co., F., 1220 Buttonwood. Philadelphia, Pa 

West Carrollton Parchment Co., West Carrollton, O 

Windsor Locks Paper Mills Co., Windsor Locks, Conn. 


PEGS, Armature 
Estes & Sons. a, 5. 5844 Grand Centra] Terminal Bidz . 


Mitchell-Rand Mfe Co.. 19 Vesev. New York. N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 
White Supply Co., 4347 Duncan, St. Louis, Mo 


PENS, Scorching 

Gilbert Supply Co., Indenendence, Towa 

Little Speedster. See Gilbert Supply Co. 
Post Elec. Co., 7 E. 44th, New York, N. Y 
Stylectric. See Post Electric Co 


PERFORATING MACHINES 

American Perforator Co., 617 W. Jackson, Chicago, I) 

Asam Bros., 917 Arch, Philadelphia, Pa. 

Asam Wright. See Asam Bros 

Capital Novelty Co., Lincoln, Neb 

Cummings Co., B. F., 4740 Ravenswood Park, Chicago Ill 

—— Engrs. Products Co., Hamilton, Ohio (Muste 

s). 

PHENOLIC INSULATION. See Fibre, Phenol Alse 

Molded Insulation 


PHOSPHOR BRONZE 
(Ingot, Rod, Sheet, Wire) 
American Brass Co., Waterbury, Conn 
Anaconda. See American Brass Co 
Elephant Brand. See Phosphor-Bronze Smelting Co 
Gilby Wire Co., Riverside Ave., Newark, N 
Phosphor-Bronze Smelting Co., 2200 Washington Ave., Phil» 


delphia, Pa. 
Seovi] Mfe. Co.. Waterbury. Conn 
Western Cartridge Co., East Alton, III. 


PHOTO-ELECTRIC TUBES 

Burt, R. C., 327 S. Michigan Ave., Pasadena, Cal 

Foto Cell. See Raytheon Mfg. Co 

General Electric Co.. Sehenectady. N Y 

G-M Laboratories, Inc., Grace & Ravenswood Ave., Chicago. 
Kino-Lamp See Raytheon Mfg Co 

National Carbon Co., New York, N. Y. 

Photion Instrument Corp.. 574 Southern Blvd.. New York 
Radio Elec’) Wks. 150 W 29nd. New York, N. Y 
Visitron. See G-M Laboratories, Inc 


2” 


PORCELAIN 


Wet, Dry, Cast and Jiggered Processes 


W. DOUGLAS WOOLLEY, INC. 
East Liverpool, Ohio 











Westinghouse Elec. & Mfg. Co., Mansfield, Ohio. 


PHOTOMETERS, Lamp Testing 

Biddle, Jemes G., 1211 Arch, Philadelphia, Pa. 

Foote, Pierson & Co., 75 Hudson, Newark, N. J. 
Holophane Co., 342 Madison Ave., New York, N. Y. 
Leeds orthrup Co., 4901 Stenton Ave., Philadelphia, Pa 
Luxometer. See James GO. Biddle. 

Mathews. See Foote, Pierson & Co. 

National Lamp Wks of G. E. Co., Cleveland, O. 
PICK-UPS, TALKING MACHINE. See Loud Speakers 


PIGTAILS, Commutater. See Brushes, Commutator. 
Wire Gauze. Se= Brushes, Commutatur. 
Vacuum Cleaner. See Brushes for Vacuum Cleaners 
PINIONS. See Gears and Pinions. 
PINION PULLERS. See Pullers, Armature Shaft. 
Heys 2 Se See Molded Insulation. 
PLATES, Name. See Name Plates; Alse Decalcomanis 
Fixture Outlets. See Fixture Fittings. 
Storage Battery. See Plates, Storage Battery 
Gray Instrument Co., 64% Johngon, Philadelphia, Ps 
PLATES, Storage Battery 
Are Elec’] Corp., E. Columbia, Fort Wayne, Ind. 
Champion. See Englert ae Co. 
C. & B. Battery Co., 1535 8. State, Chicago, Ill. 
Edes Mfg. Co., Plymouth " 
Englert Mfg. Co., 2500 Jane, Pittsburgh, Pa. 
Esto. See New Jersey Storage Battery Co. 
Fort Wayne Battery Mfg. Co., 230 E. a Ft. Wayne. 
Gandier. See Witherbee Storage eT 
Link & Hemrick, Inc., 555 W. 52nd 8t., New York, N. Y. 
oe pe Battery jan 656 Summit Ave., Union 
City, N. J. 
Universal Battery Co., 3410 S. La Salle, Chicago, Ill. 
Witherbee Storage Battery Co.. 75 Columbus Ave., New York. 


PLATING GENERATORS 

american Giant. See Connecticut Dynamo Motor Co. 

Bogue Elec. Co., Chas. J., 132 King, New York, N. Y. 

Rurke Elec. Co., Erie. Pa. 

Century Electric Co., 1806 Pine, St. Louis, Mo. 
handeyssun Elec. Co., St. Louis, Mo. 

Cennecticut Dynamox Motor , Irvington, N. J. 

Conpro. See Eager Elec. Co. 

tager Electric Co., 522 Nevell, Watertown, N. Y. 

Eclipse. See Fidelity Elec. 

Electric Specialty Co., 229 South, Stamford, Conn. 

Esco. See Electric Speciality Co. 

Fidelity Elec. Co., Lancaster, Pa. 

Hanson-Van Winkle-Munning Co., Matawan, N. J. 

Hobart Bros. Co., Troy, O. ‘ 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

(deal Eectric & Mfg. Co., East Third St, Mans id, 0. 

Jantz & Leist Elec. Co., Cincinnati, O. 

Kendrick & Davis Co., Lebanon, N. H. 

.. Hommedieu & Sons Co., Chas. F., 4521 Ogdh: Ave.. 
Chicago Ill. 

‘otimus. See Hanson-Van Winkle & Munning Co. 

Reliance. See L’Hommedieu & Sons Co., Chas. F. 

Westinghouse Elec. Mfg. Co., East Pittsburgh, Pa. 


PLATING AND FINISHING 
Chromium Plating, Rust Proefing and other special metal- 
finishing processes. 

amaloy. See American Machine & Foundry Co. 

american = Mafies & Foundry Co., 5520 Second Ave., Brook- 
lyn, 

sdieies” Chemical Co., Coit, Irvington, N. J. 

Chromalite. See Metals Protection Corp. 

Diamond Chrome. See U. 8. Chromium Corp. 

Ouro Chrome. See General Chromium 

General Chromium Corp., 3220 Bellevue Ave., Detroit, 
Mich. (Chromium Pilate.) 

Ideal Plating & Polishing Co., 55 Branford, Newa N. 

Metals Coating Co. of America, 495 N. Third, Philadelphia, 
Pp 


a. 
Metals Protection Corp., 401 Michigan, Indianapolis, Ind. 
Parker Rust-Proof Co., 2177 E. Milwaukee, Detroit, Mich. 
Rochester Elec. Products Corp., 89 Allen, Rochester, N. ¥. 
United Chromium, Inc., 51 E. 42d, New York. N. Y. 

Odylite Precess Co., 3220 Bellevue Ave., Detroit, Mich. 

(Rust-Proof Finish.) 
U. 8. Chromium Corp., Wilkinsburg Sta., Pittsburgh, Pa. 


PLATINUM, 
Sheet, Rod, Tubing, Wire. 

American Platinum Wks., 241 New Jersey Railroad Ave., 
Newark, N. J. 

Baker & Co.. Inc., 54 Austin, Newark, N. a. 

Coffin Mfg. Co., B. F., * Court, Newark, N. 

Interstate Products Corp., 29 Commercial, weak, N. J. 

Wilco. See H. A. Wilson Co. 

Wildberg Bros., putting & Refining Co., 742 Market. 
San Francisco, Cal 

Wilson Co., H. A., Newark, N. J. 

PLUG FUSES. See and Fuse Wire. 

PLUG RECEPTACLES. 

PLUGS, Flashing. See Flashers, Sign. 

PLUGS. Radie. See Radio Receiver Parts. 

PLUGS, Attachment 

A-1 Bakelite. See Connecticut Elec. Mfg. Co. 

Ajax Elec. Specialty Co., 1926 Chestnut, St. Louis, Mo 

Aleer Mfg. Co., 4605 W. Madison, Chicago. 

Anselite Elec. Mfg. Co., New Haven, Conn. 

Anylite Elec. Co., Fort Wayne, Ind. 

Arrow Electric Div. of Arrow-Hart & Hegeman Elec. Co. 
Hartford, Conn 

Arre-Grip. See Arrow Elec. 

Beardsley & Wolcott Mfg. Co., Waterbury, 

Beaver Mfg. Co., 625 N. Third, Newark, N. + 

Bee-Ell Elec. Mfe. Co., 79 Mercer, New York, N. Y 

Relden Mfg. Co., 2310 B. 8. Western Ave., Chieago, Il 
(Special Soft Rubber Plug Furnished with Belden Cords). 

Benjamin Elee. Mfg. Co., Des Pisines, Ill. 

Bryant Elec. Co., Bridgeport. 

C. H. See Cutler-Hammer Mfg. Co. 

Carling Toel & Machine Co., 82 Union Place, Hartford. 


Conn. 
Cemco. See Connecticut Elec. Mfg. Co. 
Cetelite. See Connecticut Moulded Products. 
Circle F Mfg. Co., Trenton, N. J. 
Colts Patent Fire Arms Mfg. Co., Hartford, Conn. 
Connecticut Elec. Mfg. Co., Bridgeport, Conn. 
Connecticut Moulded Products Corp., Conn. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
Deal Electric Co., 453 Broome, New York, N. Y. 
Diamond. H. See Hart Mfg. Co. 
Mreacnaught See Cutler-Hammer Mfg. Co. 
Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 
“astman Mfg. Co., Manitowoc, Wis. 
Electric Co., 94 Allyn, Hartford, Conn 
Ericson Mfg. Co., 3257 Bradford Rd., Cleveland, 0. 


Esler Elec. Mfg. Co., 802 S. Adams, Marion, Ind. 
York, N. Y. 

Fitzall. See Rodale Mfg. Co. 

Gavnor Elec Co. Inc., Stratford Ave., Bridgeport, Conn. 

GE-Flex. See General Electric Co. 

General Electric Co., Bridgenort., Conn. ae Soft Rub- 
ber Plug furnished with G. E. Cords. 

Glebe Metal Mfg. Co., 2122 E. Hesara, Philadelphia, Pa 


Manufacturing 


CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are made 
with the thought constantly in 


mind that, above all, contact points 
must function with unvarying re- 
liability. We make them of platinum, 


iridio-platinum, silver and special alloys. 
Our thermostatic metal is made for high 
and for low temperatures. Baker Non- 
Rusting Thermostatic metal is for use 
where contact with steam or hot water is 
part of the problem. 


BAKER & CO., INC. 
54 Austin St. Newark, N. J 


Gold Seal Elecl. Co. ef Ohio, Inc., 250 Park Ave., New 

aripall. See beaver Mfg. Co. 

Handle Cap. See Beaver Mfg. Co. 

Hart Mfg. Co., Hartford, Conn. 

Hert & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 

Heetach. See Marks Products Co. 

Hemeo. See Bryant Electric Ce. 

nee Falis Kadio & Electrical Parts Mfg. Co., Hoosick 
alis, N. . 

H. & H. See Hart & Hegeman. 

tHubveli, Inc., Harvey, Bridgeport, Conn. 

Iona Co., 416 W. Eighth, Los Angeles, Cal. 

‘itty See Ksier Elec. Mfg. Co. 

Kool Plug. See Colt’s Patent Fire Arms Mfg. Co. 

Leviton Mfg. Co., 226 Newell, Brooklyn, N. Y. 

Marks Products Co., 23 Ez 16th, New York. 

Metropolitan Electric Mfg. Co., Blvd. at 14th St., Long 
Island City, N. Y. 

Nelco. See Nelson Elec. Co. 

Nelson Elec. Co., Plant City, Fila. 

P. & 8. See Pass & Seymour. 

Paragon Elec. Sales Co., 215 8. Fifth, Philadelphia, Ps. 

Pass & Seymour, Solvay Sta., Syracuse, N. Y. 

Quartap. See Connecticut Elec. Mfg. Co. 

Poloron Mies. . ° Co., 20 Bond, New York, N. Y. 


Real. See Smith & Co., T. C. 
Real Diamond. See Smith & Co., T. C. 
as a eae Mfg. Co., 2024 Gravesend Ave., Breoklyn, 


Retnco. See Reben Elec. Mfg. Co. 

Reynolds Spring Co., Jackson, Mich. 

Reynolite Masterpiece. See Reynolds Spring Co. 
Ripple. wg Bryant Elec. Co. 

Rodale Mfg. Co., 200 Hudson, New York 
Safegard Elec. Appliance Co., 183 8. Twelfth, Philadelphia 
Samson Cutlery Co., Rochester, N. 


1i, Mass 
Smith & Co., T. C., 3915 Powelton Ave., Philadelphis, Pa. 
Snapit. = Marks Products Co. 
Snoco. Snow & Co., E. Ow 
a o.. ice W., Rochester, N. Y. 
Spartanette. See Bryant Elec. Co. 
Speedway Elec Mig. Con 
peedway Elec. s ., 80 Church, New Tok. BW. Y. 
Standard. See Cutler-Hammer Mfg. Co. 
Suitzall. See Beaver Mfg. Co. 
en oe Aleor Mfg. Co. 


Tedeo. See 
Telltale Tap. 
Torrid. See ‘Beartsley a War 
‘01 ardsley & Wolcott Mfg. Co. 
Trio-Tap. See Rodale Mfg. Co. 
Triple Tap. See General Elec. Co. 
Twin Tap. See General Elec. Co. 
United States Elec. Mfg. Co., 222 W. 14th, New York. 
Un-X-Ld. See Speedway Elec’! Mfg. Co. 
Utilo Mfg. Co., 820 E. sitet, Lancaster, Pa. 
Weber. See Sears. H 


enry 
Wellmade Elec. Mf, ‘ington, 
Wilshires. See los Oe Y Tor om. 


POCKET isit a Mts Ricans 
its. Pecket. 
POINTS, Contact” 
American Platinum Wks., 241 New Jersey Railroad Ave., 
Newark, N. J. 
Baker & Co.. Ine., 54 Austin, Newark, N. J. (Gold, 
Platinum, eo 


Coffin Mfg. . B. F., 30 Court, Newark, N. J. (Platinum 
and Silver.) 


Cohn, Sigmund. 44 Gold, New York, N. Y. (Platinum.) 
R. Mall 


Elkon, Ine (Div. of P. Co.), 350 M 
Ave., New York, N. _ a 


Fansteel Products Co., North Chicago, Il. 
Hardy Metal Corp., Seattle. Wash. 


Hart & Hegeman, Div. of Arrow-Hart 
Co., Hartford, Conn. ee 


Independent Contact Mfg. Co., 545 39th, Union City, 
N. J. (Tungsten) 

Interstate Products Corp., 29 Commercial, Newark, N. J. 
reine!" Git CEs Ww. 8 

‘ation act . 60th, New York. (Platinum.) 
Niehoff & Co., » 280 W. Superior, atinum. 
Snark-O-Metai. Hardy —_ ~~ ” , 
Wileo. See Wilson” Co., H. 

Wilson Co., H. A., Newark, AN J. (Platinum and Silver.) 
POLARITY INDICATORS. 


See Instruments. Pocket. 
ia a La MACHINES, WIRE. See Wire Polishing 
a 


PORCELAIN 
Bushings. See Bushings, Bor & Cabinet. 


Liquid. See Cement, Liquid Porcelain. 
Molding Machine. See ‘Presses, Porcelain Molding. 


Reflectors (Enameled). See Reflectors, Porcelain Enameled. 
Refractory. Cores. Resistance Coil. 

PORCELAIN, Special Shapes 

Akron Porcelain Co., Akron, Ohio. 

American Porcelain Co., E. Liverpool, O 


PORCELAIN 


We solicit your orders on the basis 
that no job is too large or too small. 


Paragon Elec. Sales oe 
See General 








Standard and Special Shapes 


Mercer Porcelain Company, Inc., Trenton, N. J. 
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Manufacturing 103 


Orr methods of preci- 


sion in manufacture assure 
accurate and true stamp- 
ings—no variation—always 
the same! 





Make your products 
trouble-free from 
the start ! 


Large users of Bakelite mouldings prefer 
Reynolds’ Bakelite and eliminate difficulties 
in their product. 





No piece is too intricate for us to produce— 
our engineering staff at your service always. 


REYNOLITE 


Lacquer for Everything 
from Pins to Skyscrapers! 


Three years ago we made a revolutionizing experiment. We fin- 
ished the interior of our New York office building with lacquer. 
They said plaster walls, etc., couldn’t be finished with lacquer— 
but we did it! Our success led to the application of specially- 
formulated grades of ZELLAC in many modern office buildings, 
hotels, apartment houses, hospitals, etc. Today the finish in all 
these buildings is as good as the day it was sprayed on! Here is 
the greatest lacquer achievement of the century. 

Our industrial manufacturing customers will do well to con- 
sider using Zellac for the interior finishing of their own build- 
ings. In any event, they will agree that we have made another 
most interesting demonstration of Zellac merit. The Zellac 
Architectural Grades resulting from this new phase of pioneering 
are conclusively proving that—as we have claimed for half a 
century—Zeller skill produces lacquers and lacquer enamels of 
superlative usefulness for any purpose whatever. 

Customers who for years have bought from us on the basis of 
our specifically-formulated lacquer grades for electrical products 
know that Zellac gives full satisfaction in beauty of finish, salable 
results, durability, economy, and the complete fulfillment of each 
job it is designed to perform. 


ZELLER LACQUER MFG. CO., Inc. 
20 East 49th Street New York City 


ZELLAC 


For Every Invustriat Purpose 


CHICAGO DENVER 
LOS ANGELES SAN FRANCISCO 
PORTLAND SEATTLE 
WICHITA DALLAS 
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PORCELAIN, Special Shapes—Continued 

A. P. See Akron Worceiain Co. 

Burgess & Co., East Liverpool, O. 

Central Porcelain Co., Columbiana, O 

Circle F Mfg. Co., Trenton, N. J. 

Colonial Insulator Co., Akron, O. 

Connecticut Porcelain Co., Trenton, N. J. 

Cook Pottery Co., Trenton, N. J. 

Corns China Co., Wellsville, O. 

Crowley & Co., Henry L., 545 N.- Arlingten Ave., East 
Orange, N. J. 

Electrical Refractories Co., East Palestine, O. 

Globe Porcelain Co.. Mulberry St. and St. Joes Ave., Tren- 
ton, N. J. 

Hartford Faience Co., Hartford, Conn. 

Hub-Way Mfg. Co., Hubbard, Ohio. 

Illinois Electric Porcelain Co., Macomb. IU. 

—— Porcelain Wks., Canal and Mulberry, Trenton 


Knor Reaitets Corp., Knoxville, Tenn. 
Louthan Mfg. Co., East Liverpool, O. 
Mercer Porcelain Co. Trenton, N. J 
Metsch Refractories Ce., Liverpool, Ohie. 
National Porcelain Co., Trenton, N. J. 
New Jersey Porceiain Co., Trenton, N. J. 
Nu Blac. See star Porcelain Co. 
Pass & Seymour, Inc., a Syracuse, N. Y. 
Porcelava. See Burgess & 
Porcelain Products, Inc., Findlay, Ohio. 
Square D Company, Detroit, Mich. 
Standard & Specialty Porcelain Co., Sun Prairie, Wis 
Star Porcelain Co., Muirhead St., Trenton, N J 
Stupakoff Laboratories, at Hamilton Ave., Pittsburgh, Pa 
Thomas & Sons Co., R. oO. 
Trenle Porcelain Co., East Liverpool, Ohi 
Union Elec’] Porcelain Wks., Inc., ‘Trenton, N 
Washington Porcelain Co., Washington, N. J. 
POROUS CUPS 

Unglazed earthenware cups for primary (wet) batteries 
Colenial Insulator Co., Akron, Ohio. 
Maddecks Sons, John, Trenton, N. J. 
Ohio Pottery Co., Zanesville, Ohio. 
Robinson Clay Products 


Co.. Akron. Ohio. 

POSTS, Binding 
Binding Posts, Switch Parts, Stop Points, Conteew 
Arms, Levers. See also Radio Mountings. 

American Radio Hardware Co., 135 Grand, New Yors 

Bunnell & Co., J. H., 32 Park Pl., New York, N. Y. 

Chapman Machine Co., Terryville, Conn. 

Chase Brass & Copper Co., Waterbury, Conn. 

DeJur-Amsco Corp., 418 Broome, New York, N. Y. 

Eby Mfg. Co., Inc, H H., 4710 Stenton Ave., Phila- 
delphia, Pa 

Ensign. See Eby Mfg. Ce, H. H. 

Eureka. See Frank W. Morse Co. 

Grammes & Sons, Inc., L. F., Allentown, Pa. 

Gray Bros., Plano, Ill. 

= ae Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 

rtford, Conn. 

Hoosick Falls Radio & Electrical Parts Mfg. Ce., Hooses 
Falls. N. Y. 

King. See Morse Co., Frank W. 

Morse Co., Frank W., 289 Congress, Bosten. (Spring Grip 

Nutmeg. See Hart & Hegeman, Div. of Arrow-Hart & Hege 
man Elec. Co. 

Polk, J. L., 41 Bell Ave., Troy, N. Y. 

Premier Elec. Co., 1802 Grace, Chicago, Til. 

Quality. See H. H. Eby Mfg. Co. 

Queen. See Morse Co., Frank W 

Thomastca Mfg. Co.. Thomaston, Conn 

Waterbury Button & Moulding Co., Waterbury, Conn 

oe (Instruments). Instruments, Lad 


Standerd. 
POTENTIOMETERS (Radio Contrel). See Radio Re 
ver 
POWDERED CARBON. See Carbon, Pewdered. 
POWER TRANSMISSION CHAIN. See Chains. Pow 
Transmission. 
PRESS BOARD. See Cloth and Paper. 


PRESSES, Armature Coil 
Comstock Mfg. Cu.. Wilkes-Barre, Pa. 


PRESSES, ARMATURE NOTCHING. See Notching Ms 
chines, Armature. 


PRESSES, Molded Insulation 

Burroughs Co.. 246 N_ Tenth. Newark, N. J. 

Dunning & Boschert Press Co., 329 W. Water, Syracuse 

Elmes Engrg. Works, Chas. F., 230 N. Morgan, Chicago. 

Evans Engrg. Works, Chas. E., 1002 Fulton. Chicage, Ill 

Farquhar Co., A. B. York, Pa. 

French Oil Mill Machinery Co., Piqua, 

Southwark Fdy. & Mach. Co., 400 Washington Ave., Phile- 
delphia, Pa 

Stokes Mach. Co., F. J., 5834 Tabor Rd. (Olney), Phila- 
delphia, Pa. 

Terkelson Machine Co., 326 A, Boston, Mass. 

Watson-Stillman Co., 75 West St., New York, N. Y 

Wood & Co., R. D., ’ ae 


PRESSES, Porcelain Molding 
Baird, Andrew, 2715 Newark, Detroit, Mich. 


PRESSES, Punching 
Bench Presses—Pewer Presses; for Punching & Stampins 


Sheet Metal. 
woe Ave., New York, N. ¥ 


Ams Machine Co., Mar, 101 
Baird ane Co., Bridgeport 

Bliss Co., iar he hed an. Brooklyn, N. Y 
Federal hams ” Elkhart, Ind. 

Ferracute Machine 2 Oe Bridgeton, N. J. 

Hyro Mfg. Co., 200 Varick, New York, N. Y 
Loshbough-Jordan Tool & Machine Co., Elkhart, Ind. 
Peck, Stow & Wilcox Ce.. Southington, Cenn 

Rockford Iron Works, 846 Ray, Rockford, Ill. 

PRISMS. Chandelier. See Crystals, Chandelier. 
PROJECTOR LENSES. See Lenses. 


PULLERS, Armature Shaft 
Motor —- Shaft & Pinion Pullers & Extractors 

Allen Electric & Equipment Co., Kalamazoo, eh. 

Big Buster. See Premier Elec. Co. 

Crane Puller Co., Waltham, Mass. 

Celumbis Machine Works & paaieatte on Co., Atlantic 
Ave. & Chestnut St., Brooklyn, N. 

Duff Mfg. Company, Pittsburgh, Pa. 

Electrie Service Supplies Co., 17th & Cambris St 
Philadelphia, Pa. 

Little Giant. See Premier Elec. Co. 

Peerless. See Electric Service Supplies Ce 

Premier Electric Co., 1802 Grace, Chicago, Ill. 

Weidenhoff, Joseph. "4852 Roosevelt Rd.. Chicago ™ 


PULLEYS, Composition 

General Electric Co., Schenectady, N. Y. 

Rockwood Mfg. Co., we Ind. 

Sprucolite Co., Bloomfield. N. 

PUMPS, Ol! Burner 

Janette Mfg. Co., 556 W. Monroe, Chicago, Il 
Milwaukee Tank Wks., Milwaukee, Wis. 

Monroe Machine Tool Co., 737 W. Jackson Blvd., Chicago 
Reflex. See Simplex Oil Heating Co. 


Electrical 


Simplex Oil Heating Co., 1199 Eddy, Providence, R. 1 
Teesdale Mfg. Co., 427 Market, Grand Rapids, Mich. 
PUMPS, Vacuum 
To Exhaust Incandescent kamen. 
Beach-Russ Co., 50 Chureh, New Yerk, N. Y. 
Bishop Ss Babcock Sales Co., 4901 Hamilton Ave., N. E.. 
Cleveland, WU. 
Dunham Co., C. A.. ff ah — oy Ti 
Eimer & Amend, 205 3rd Ave.. New York, ¥. 
Eisler Elec. Corp., 756 S. 13th, Newark, N. J. 
General Electric Co., Schenectady, N. Y. 
Hubbard’s Sons, Norman, .1 Carlton Ave., Brooklyn, N. Y. 
Leiman Bros., 23 Walker, New York, N. Y. 
Packard. See Hubbard’s Sons, Norman. 
PUNCHING PRESSES. See Presses, Punching. 


PUNCHING and BENDING, Sheet Steel 


Anderson Mfg. Co., Albert & J. M., i A, Boston, Mass. 
Niagara Mach. & “Fool Wks., Buffalo, N. Y. 


RACKS, Wire Reel 
(With Tension Device Attached). 

Armature Coil Equipment Co., 2415 Forestdale Ave., 
Cleveland, Ohio. 

Browning. See Mutual Foundry & Machine Co. 

Chapman Elec] Wks., P. E., 1820 Chouteau Ave., St 
Louis, Mo. (Tensionless Dereeler) 

Columbia Machine Tool Works & Malleable Iron Co., Atlantie 
Ave. and Chestnut 8t., Brooklyn, N. Y. 

Comstock Mfg. Co., Wilkes-Barre, Pa. 

Electric Service Supplies Co., 17th & Cambria Sts., 
Philadelphia. Pa. 

General Elec. Co., Scheneetady, N. Y. (Tension pened 

Mutual Foundry & Machine Co., Atlanta, 

Sesur. See Klectric Service Supplies Co. 


RADIO CIRCUIT COMPONENTS 
This heading includes Inductances (Coils), Capacitors 
(Condensers), Fixed Resistances, Grid , Trans 
—~ ws Choke Coils, and Filters, also Amplifier Units 
an ts. 

Acme Appar. Corp., 39 Osborne, Cambridge, Mass. 

Acme Products Co., Boston, Mass. 

Acme Wire Co., New Haven, Conn 

Aero-Call. See Aero Products, Inc. 

Aerovox Wireless Corp., 80 Washington, Brooklyn, = 

Aero Products, Inc., 4611 Ravenswood Ave., a. Til. 


. Air-King Products Co., 216 Wallabout, Brooklyn, N. Y. 


Ajax Elec. Specialty Co., St. Louis, Mo. 

Alden Mfg. Co., Springfield, Mass. 

Al!-American Mohawk Corp., 4201 Belmont Ave., Chicago, 

Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 

Amerchoke. See American Transformer Co. 

American Apparatus Co., Richmond, Ind. 

American Specialty Mfg. Co., 165 Holland Ave., Bridge- 
port, Conn. 

American Transformer Co., Newark, N. J 

Amperite Rheostat. See Radiall Co. 

Arco Elec’! Corp., 211 E. Columbia, Fort Wayne, Ind. 

Arctic See Premier Elec is 

Art Dial. See Pilot Radio & Tube Corp. 

Audioformer Transformer. See Pacent Electric Co. 

Autoformer. See Thordarson Elec. Mfg. Co. 

Automatic Oil Heat Co., 9294 E. Fourth, St. Paul, Minn. 

Automotive Parts Mfg. Co., 70 Washington St., Brooklyn, 

B-Conomizer.- See Pilot Radio & Tube Corp. 

Benjamin Elec. Mfg. Co., Des Plaines, Ill. 

Bonine. See Turn-it Radio Sales 

Branston Co., Chas. A., 297 Washington, Buffalo, N. Y 

——., a Stamping Corp., 718 Atlantic Ave., Brook- 
yn, } 

Browning-Drake Corp., Calvary, Waltham, Mass. 

Buffer. See Aerovox Wireless Corp. 

Buffalo. See De Jur-Amsco Corp. 

Camfield. See Columbia Metal Products Co. 

Campbel! Electric Mfg. Co.. 15 Stewart. Lynn, Mass. 

Capacigrad. See Pilot Radio & Tube Corp. 

Cardwell Mfg. Corp., Allen D., 81 Prospect, Brooklyn, N. 

Carter \ife Co. 6290 Euclid Blvd. Fast Cleveland. O. 

Carter Radio Co., 407 S. Aberdeen, Chicago, IIL. 

Central Radin Corn... Reloit. Wis 

Centraline. See Pilot Radio & Tube Corp. 

Certified Condenser. See Radio Condenser Co 

Chelten Elec. Co., 4859 Stenton Ave., Philadelphia. Pa 

Chicago-Jefferson Fuse & Eler. Co., 1505 W. 15th. Chicago 

Clarostat Mfg. Co., 281 N. Sixth, Brooklyn, N. Y. (Radio 
Resistance. ) 

Cole Radio Mfg. Corp., 536 Bloomfield Ave., Bloomfield. N. J 

Columbia Metal Products Co., 360 E. Grand Ave., Chicago. 

Coneertone. See Chicago-Jefferson Fuse. 

Connectoralds. See Alden Mfg. Co. 

Continental Carbon, Inc., Cleveland, O. 

Continental. See Gardiner & Hepburn, Ine 

— ve, * Mfg. Co., Anable & Rawson, Long Island 
ome 

Cresradio Corp.. 166-32 Jamaica Ave., Jamaica, N. Y 

Crefot See Premier Elec. Co. 

Daven Corp., 158 Summit. Newark, N. J. (Kits) 

DeForest Radio Co., Jersey City, N. J. 

De Jur-Amsco Corp., 418 Broome. New York, N. Y. 

Diamond Weave Coil. See Sickles o.. BW. 

Dongan Elee Mfg. Co., 2985 Franklin, Detroit, Mich. 

Dubilier Condenser Corp., 342 Madison av., New York. 

Dumont Elec. Co., 40 W. 17th, New York, N. Y. 

Duratran. See Dubilier Condenser Corp. 

Durham & Co., 1936 Market, Philadelphia, Pa. 

Dymac. See Electrical Products Mfg. Co. 

Dynohmic. See Lynch, Ine 

Eagle Elec. Mfg. Co., 59 Hall, Brooklyn. N. Y. 

Electrad, Inc., 178 Varick. New York, N. Y. 

Electrical Products Mfg. Co., Providence. R. I. .(Kit.) 

Electrical Research Laboratories, 2500 Cottage Grove Ave.. 
Chicago, TIL 

Electro Motive Engineering Corp., 127 W. 17th, New York 

Elkay. See Langhein Kaufman Radio (Co. 

Elkon, Inc., 350 Madison Ave., New York, N. Y. 

El Menco. See Electro Motive Engineering Co 

Equamatic Kit. See Karas Elec. Co. 

Equitrol. See Cardwell Mfg. Corp. 

E-Z. See Polymet Mfg. rp. 

Waradon See Wireless Snecialty Apparatus Co 

Fast Co., John E., 3982 Barry Ave., Chicago, Il. 

Ferranti, Inc., 180 W. 42nd, New York, N. Y. 

Filatrol. See De Jur-Amsco Corp. 

Filtrola. See All-American Mohawk Corp 

Flechtheim Co., A. M.. 186 Liberty. New York, N. Y. 

Ford Radio & Mica Corp.. 118 Rieecker. New York, N. ¥ 

Frost, Inc., Herbert H., 1142 W. ow Elkhart, Ind 

F. & H. Radio Laboratories, Fargo. 

Cnet Hepburn, Inc., 611 Widener Bidg., Philade}- 
vhia a 

General Instrument Corp., 225 Varick, New York, N. Y 

General Radio Co., 30 State. Cambridge. Mase 

General Transformer Corp., 910 W. Jackson Blvd., Chicago 

General Winding Co., 214 Fulton, New York, N. Y¥ 

Gen-Win. See General Windine Mo 

Ger-Alt_ Radio TWaboratories, 859. Flatbush Ave., Brook- 
lyn, N_ Y._ (Adapter.) 

Glastor. See Daven Corp. 

Globar Corn., Niagara Falls. N. Y. 

Glo-Dia!. See Wireless Radio Corp. 

Gray & Danielson Mfg. Co., 260 ist, San Francisco, Ca) 

Halldorsen Co., 4745 N. Western Ave., Chicago, II. 
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Hamilton-Sangamo Corp. 

tiumimariund Mig. Co., 424 W. 33rd, New York, N. Y. 

Hardwick, Hindle, Inc., 122 Greenwich, New York, N. Y. 

tiurmonik. See Karas Elec. Co. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. (TRF Kits.) 

Heugenog {ranstormer. Se# Premier Elec. Co. 

Heinemann Elec. Co., Trenton, N. J. 

Held-Tite, Hi-ohm, Hi-pot. See Carter Radio Co. 

Hi-Q Kit. See Hammarlund. 

Hum-Dinger. See Clarostat Mfg. Co. 

Hy-Wat. See Electro Motive Kngineering Corp. 

os meee & Mfg. Co., 4322 Lake Ave., Ruchester, 


Intra-Lyne. See Gray & Danielson Co. 

International Resistance Co., 2006 Chestnut, Philadelphia, Pa 

Isograd, Isoleak. See Pilot Radio & Tube Corp. 

J-M-P. Mfg. Co., 3326 Fond du Lac Ave., Milwaukee, Wis. 

Karas Elec. Co., 4040 N. Rockwell, Chicago, Ill. 

Kelford. See American Specialty Co. 

Kenyon Transformer Co., 122 Cypress Ave., New York, N. Y. 

Kilograd. See Pilot Radio & Tube Corp. 

Kroblack. See Mountford, C. E. 

Kuprox. See Kodel Radio Curp 

Langbein-Kaufman Radio Co., rH “Franklin, New Haven, Conn. 

Lavite. See Aerovox Wireles Corp. 

Lautz Mfg. Co, 245 N. J. BR. R. Ave., Newark, N. J. 
(Radio Resistance). 

Lekeless. See Benjamin Elec. Mfg. Co. 

Lemnis. See General Winding Co. 

L. M. C. See Lautz Mfg. Co. 

Loftin-White. See Hammarlund Mfg. Co. 

Loless. See Wireless Radio Corp. 

, Arthur H., 1775 Broadway, New York, N. Y 

Marco. See Martin- Copeland Co. 

Martin-Copeland Co., 101 Sabin, Providence, R. L. 

Maxitran. See Electrical Research Laboratories. 

Mayolian Corp., 1668 Webster Ave., New York, N. ¥ 
(Tone Filter.) 

Meggit. See Cole Mfg. Corp. 

Melco-Supreme. See De Jur-Amsco Corp. 

Melcoupler. See Robertson-Davis Co. 

Meloformer. See Robertson-Davis Co. 

Metaleak. See Dubilier Condenser Corp. 

Metralign. See General Instrument Corp. 

Micadon Condenser. ”" Ri Condenser Cor 

Micamold Radio 87 Flushing Ave., Brookiyn, Bw. E. 
(Amplifier Kit.) 


Mica-Static. See Dubilier Condenser Corp. 

Micon Condenser. See Dubilier Condenser Cerp 

Microeondenser. See Sterling Mfg. Co. 

Micrograd. See Pilot Radio & Tube Corp. 

Micrometric. See Karas Elec. Co. 

Microstat. See Premier Elec. Co. 

Midline. See Hammarlund Mfg. Co. 

Modern Electric Mfg. Co., Toledo, O. 

Mountford, C. E., 30 Sullivan, New York, N. Y. 

Muter Co., Leslie F., 8440 8S. Chicago Ave., Chicago, 
Ill. (Amplifier Kits.) 

National Co., 61 Sherman St., Malden, Mass. 

Neutro-Grad. See Pilot Radio & Tube Corp. 

New York Coil Co., Mount Clare, Pa. 

Nutmeg. See Hart & Hegeman Mfg. Co. 

Ohio Carbon Co., 8215 Almira Ave., Cleveland, 0. 

Ohmite Mfg. Ce, 643 N. Albany Ave., Chicago, Il 
(Resistance. ) 

One Way. See Carter Radio Co. 

OUrthometrie. See Karas Elec. Co. 

Orthophone. See De Jur-Amsco Corp 

Pacent Electric Co., 91 7th Ave., New York, N. Y. 

Pam. See Samson Elec. Co. 

Panatrol See Wireless Radio Co 

Perry _ Resistor Corp., 280 Tew Main 8t., Yonkers, 
N. 


Phasatrol. See Electrad, Inc. 

Philmore Mfg. Co., 106 7th Ave., New Yerk, N. Y. 

Piander. See De Jur-Amsco Corp. 

Pierce Airo. See United Scientific Laboratories. . 

Pilot Radio & Tube Corp., 323 Berry, Brooklyn, N. Y. 

Pilotran. See Pilot Radio & Tube Corp. 

Potter Mfg. Co., North Chicago, IIL 

Polymet Mfg. Corp., 829 E. 134th St., New York, N. Y. 

Power Box. See Scott Sales Co. 

Powerohm. See International Resistance Co. 

Powrad, Inc., 121 Ingraham, Brooklyn, N. Y. 

Precision Coil Co., 122 Greenwich, New York, N. Y. 

Precise Mfg. Corp., 254 Mill, Rochester, N. Y. 

Premier Elec. Co., 1802 Grace, Chicago, Tl. 
Chicago, Ill. 

Protectoraid. See Alden Mfg. Co. 

Pyrohm. See Aerovox Wireless Corp. 

Radiall Co., 50 Franklin, New York, N. Y. 

Radio Appliance Corp.. Springfield, Mass. 

Radio Condenser Co., Thorn: & Copewood, Camden, N. J. 

Radio Engrg. Laboratories, 100 Wilbur Ave., Long Island 
City, N. Y (Short Wave Kit) 

Radioloc Switch. See Cutler-Hammer Mfg. Co. 

Radio Receptor Co., 106 7th Ave.. New York. 

Radiostat. See Allen-Bradley Co. 

Raola. See Modern Elec. Mfg. Co 

Rauland-Lyric. See All American Mohawk Corp. 

Receptrad. See Radio Receptor Co. 

Reesonator. See F. & H. Radio Laboratories. 

Regal. See American Specialty Mfg. Co. 

Reliable Parts Mfg. Co., Wellington, 0. 

Remler. See Gray & Danielson Co. 

Resistaformer. See Aerovox Wireless Corp 

Resistograd. See Pilot Radio & Tube Corp. 

Rittenhouse Co., A. E., Honeoye Falls, N. Y. (Sole Seiias 
Agent), Hatheway & Co., 16 Hudson. New York, N. 

Roberts Condenser. See Hammarlund Mfg. Co. 

Robertson-Davis Co., 412 Orleans, Chicago, Ill. 

Samson Elec. Co., Canton, Mass. (TRF Kits.) 

Scovill Mfg. % Watereery, Cenn. 

Senior. See All American Mohawk Corp. 

Sensory. See >in Electrie Co. 

Sevison Magneto Co., 397 Phillips, Tolede, O. 

Sickles Co., F. W., 30 Union. Springfield, Mass. 

Sivnal Elec. Mfg Co., Menominee, Mich. 

Silver-Marshall, ~~ 6401 W. 65th St., Chicago. (Am- 
plifier Kits.) 

Silvertone. See Radio Receptor Co. 

S. L. 8. See Wireless Radio Corp. 

S. L. T. See General Instrument Corp. 

Somersolo. See DeForest Radio Co. 

Splitmeter. See Premier Electrie Ce. 

Sprague Specialties Co., Dept. M., Quincy, Mass. 

Standard Transformer Co., Warren. O 

Sta-Put. See Martin-Copeland Co. 

Sterling Mfe. Co.. 2831 Prospect Ave., Cleveland, O. 

Stromberg-Carlson Tel. Mfg. Co., 1060 University Ave., 
Rochester, N. Y. 

Submariner. See J-M-P Mfg. Co. 

Super Multiformer. See Precise Mfg. Corp. 

Supertran Transformer. See Ford Radio & Mica Co. 

Symphony. See Modern Elec. Mfg. Co. 

Synerodenser. See Precise Mfg. Corp. 

Telemonie Coll. See Condenser Corp. of Saeeenes. 

Telos Coil. See Condenser Corp. of Am 

Thompson-Levering Co., 351_N. 57th, Philedetphta, Pa. 

Thordarson Elec. Mfg. Co., Huron & Kingsbury Sts., Chicago 

Tobe Deutschman Co., Canton, Mass. 





Aug 












ling 
2 


An- 


Ave., 














August, 1929 





.- ale 
positive 


Electrical 





jey 





proof 


of a 
permanently 
protected 
product 


If your product requires protec- 


tion from vibration or scratching, it 


should have the permanent protec- 


tion of Brawley Felt Feet. 


Nothing else will be as practical 


a safeguard, for Brawley Felt Feet 


will never need replacing. They 


cannot be destroyed, will not de- 


teriorate, pull off or break off. They 


have been specified by many dis- 


criminating manufacturers after 


rigid tests; and your product should 


have the same lasting proof of pro- 


tection. 


Brawley Felt Feet are available 


with wood or machine screws and 


nails. 


Look for the 


name 


stamped in every one. 
Immediate shipment from 


large stocks of 
goods. 


standard 





T. R. BRAWLEY 


279—20th St., Brooklyn, N. Y. 
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FIBROC “BP” 


for Economical High 
Speed Production 





For those in the electrical field who 
fabricate their small insulating parts, 
FIBROC “BP” cold punching material has 
increased production and decreased manu- 
facturing costs. 


FIBROC “BP” is light in weight yet 
extremely tough and strong. It is un- 
affected by heat, moisture, or fumes, and 
does not warp nor change dimensions. It 
has all the workable qualities of hard 
fibre—yet none of its disadvantages such 
as warping, swelling, etc. 


FIBROC “BP” has all the desirable 
characteristics of hot punching material 
but it does not require- heating. In thick- 
nesses up to 14” it may be punched cold 
at high speed with excellent results. 


Write for more specific in- 
formation or send your speci- 
fications for samples and 
prices. 





> 


s \ p 
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FIBROC INSULATION CO. 


245 Lincoln Avenue 


VALPARAISO, INDIANA 
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RADIO CIRCUIT COMPONENTS—Continued 

Tone Control. See Sprague Specialities Cv. 

Torcid. see All American Mohawk Corp. 

Transcript-Clapp Kit. See Samson Electric Co. 

Truphonie Amplification. See Alden Mfg. Co. 

Tunadapta. See Lynch, Arthur H. 

Tuway. See Carter Radio Co. 

Twin-aud. See Peerless Radio Co. 

Twin-kight Transformers. see Bodine Electric Co. 

Two-Ten & Two-Eleven. See Silver-Marshall. 

Tyrman Elec. Corp., 314 W. Superior, Chicago, Ill. 

Litra Vario. see Bruno Radio Corp. 

Univernier Condenser. See Auburn Button Werks. 

Universal Electro Chemical Corp., 30 W. 15th, New York 

Universa! Winding Co., Boston, 

valey Appliances, Inc., 634 Lexington Ave., Rochester, 

a 

Variall Condenser. See Muter Co. 

Volta. See Universal Electro Chemical Corp. 

Volumgrad. See Pilot Radio & Tube Corp. 

Walbert Radio Corp., 1000 Fullerton Ave., Chicago, IIL 

Waterbury Button & Moulding Co., Waterbury, Conn. 

Wireless Radio Corp., Varick Ave. & Harrison Pi., Brooklya. 
x. = 


Wireless Specialty Apparatus Co. (J. P.), Boston, Mass. 
RADIO HARDWARE. See Radio Mountings. 


RADIO MOUNTINGS 
Coil Mountings, Coil Sliders and Rods, Switches, Detectors, 
Detector and Grid Leak Mountings, Panel Brackets, Special 


Radio Hardware & Trimmings, Metal Dials, Metal Panels, 
etc. 


Aerovox Wireless Corp., 8@ Washington, Brooklyn, N. Y. 

Alden Mfg. ton, Mass. 

American Emblem Co. > Utica, | >} 4 

American Kadio Hardware Co., 135 Grand, New York. 

Bonza. See Haydon & Haydon. 

Carborundum Co., Niagara Falls, N. Y. 

Chapman Machine Co., Terryville, Conn. 

De Jur-Amsco Corp., 418 Broome, New York, N. Y. 

Durham & Co., 1936 Market, Philadelphia, Pa. 

Electrad, Inc., 173 Varick, New York, N. Y. 

Etched Products Corp., 90 Tenth, Long Island City, N. Y 
(Metal Panels.) 

Eureka. See Morse Co ‘rank W. 

General Etching & Mfg. Co., 3072 West Grand Ave., Chi- 
cago, Jil. (Metal Panels & Escutcheons.) 

Globe Technolian Corp., Reading, Mass. 

Glodial. See Wireless Radie Corp. 

Hart & Hegeman Mfg. Co., Hartford, Conn. 

Haydon & Haydon, 167 Chambers, New York, N. Y. 

Master Engineering Co., 122 S. Michigan Ave., Chicago, JIL 

Morse Co., Frank W., 291 Congress, Boston, Mass. 

Muter Co., Leslie F., 8440 S. Chicago Ave., 

Na-Ald. See Alden Mfg. Co. 

Union Insulating Co., 296 Broadway, New York, N. Y 

Wireless Radio Corp., Varick Ave. & Harrison Pl., Brooklyn. 

Yaxley Mfg. Co.. 9 S. Clinton, Chicago, Ill. 

RADIO PANEL ENGRAVING. See Engraving, Radio Panel 


RADIO RECEIVER PARTS 
Rheostats, Sockets, Plugs, Jacks. 
Acme Elec. & Mfg. Co., 1652 Rockwell, Cleveland, Ohio. 
Alden Mfg. Co., Springfield, Mass. 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Amacostat. See American Apparatus Co. 
American Apparatus Co., Richmond, Ind. 
Ametican Specialty Mfg. Co., 165 Holland Ave., Bridgeport 


Conn. 
Automotive Equipment Cu., 317 Halsey, Newark, N. J. 
B. M 
(Multiple 


(Detector. ) 


Chicago. 


; See Brooklyn Metal Stamping Corp. 

Beaver Mfg. Co., 625 N. Third, Newark, N. J. 
Plugs.) 

Benjamin Elec. Mfg. Co., Des Plaines, Il. 

Brach Mfg. Corp., L. S., 120 Sussex Ave., Newark, N. J. 

Brooklyn Metal Stamping Corp., 718 Atlantic Ave., Brooklyn 

Cabelug. See Jones. Howard B 

Carter Radio Co., 407 S. Aberdeen, Chicago, Ill. (Also 
Socket Adapters.) 

Central Radio Laboratories, 14 Keefe Ave., Milwaukee. 

Centralab. See Central Radio Laboratories. 

Clarosat Mfg. Co., 285 N. Sixth, Brooklyn, N. Y. 

Cle-Ra-Tone. See Benjamin Elec. Mfg. Co. 

D. A. Radio Co., 30 Hollister, Buffalo, N. Y. 

De Jur-Amsco Corp., 418 Broome, New York, N. Y. 

De Veau. See Stanley & Patterson. 

Dongan Elec. Mfg. Co., 2985 Franklin, Detroit, Mich. 

Duostat. See De Jur-Amsco Corp. 

E-Z. See Polymet Mfg. Corp. 

Eby Mfg. Co., H. H., 4710 Stenton Ave., Philadelphia, Ps 

Electrad, Ine., 173 Warick, New York, N. Y. 

Electrical Products Mfg. Co., Providence, R. I. 

Fantail Plug. See Brooklyn Metal Stamping Corp. 

Frost, Herbert H., 1142 W. Beardsley, Elkhart, 

Gem-Jac. See Frost, Herbert H. 

General Instrument Corp., 225 Varick, New York, N. Y¥ 

General Radio Co., 30 State, Cambridge, Mass. 

Gray & Danielson Mfg. Co., 260 First, San Franciseo, Cel. 

Hart & Hegeman, Div. of Arrow-Hert & Hegeman Elec. Co., 
Hartford, Conn. 

Heinemann Elec. Co., Trenton, N. J. 

Imp. See Carter Radio Co 

Jones, Howard B., 2300 Wabansia, Chicago. (Multiple Plug) 

Klosner Radio Corp., 1023 E. 178th, New York, . 

Martin-Copeland (o., 191 Sabin, Providence, R. I. 

Micrograd. Sce Pilot Radio & Tube Corp. 

Modu-Plug. See Central Radio Lab. 

Morse Co., Frank W., 291 Congress 

Muter Co., Leslie F., 8440 S. Chicago Ave., Chicago. 

Nutmeg. See Hart & Hegeman, Div. of Arrow-Hart & 
Hegeman Elec. Co. 

Pacent Elec. Co., 91 Seventh Ave., New York, N. Y. 

Pan-Tab Jack. See Frost, Herbert H. 

Philmore Mfg. Co., 108 Seventh Ave., New York. N ¥ 

Pilot Radio & Tube Corp., 323 Berry, Brooklyn, N. Y. 

Polymet Mfg. Corp., 829 E. 134th St., New York, N. Y. 

Premier Elec. Co., 1802 Grace, Chicago, Ill. 

Recto Mfg. Co., 23 W. Third, Cincinnati, Ohio 

Robertson-Davis Co., 361 W. Superior, Chicago, Ill. 


, Boston, Mass. 


Royalty See Electrad, Inc. 
Samson Elec. Co., Canton, Mass. 
Socostat. See D. A. Radio Co. 


Stanley & Patterson, 150 Varick, New York, N. Y. 
Sterling Mfg. .Co., 2831 Prospect Ave., Cleveland, Ohio 
Tubestat. See Muter Co 

Wireless Radio Corp., Varick Ave. & Harrison PI. 
Yaxley Mfg. Co.. 9 S. Clinton, Chicago, IM. 


RADIO RECTIFIER TUBES 
Armstrong Electric Co., 187 Sylvan Ave., Newark, N. J 
Arcturus Radio Tube Co., 260 Sherman Ave., Newark, N. J 
Cable Radio Tube Corp., 80 N. Ninth, Brooklyn, m, ee 
Ceco Mfg. Co., 1200 Eddy, Providence, R 
Conneway Elee. Laboratories. 406 Jefferson. Hoboken, N. J 
Cunningham, Ine., E. T.. 870 Seventh Ave., New York, N. Y 
ass Co., Franklin St. & Central Ave., Jersey 
ty 
Diamond Electric Co.. Newark, N. 
Diamond Vacuum Products Co.. 4058 Nese Ave., 
Eveready Raytheon. See National Carbon Co 
Gold Seal Electrical Co. of Ohio, Inc., 250 Park Ave., New 
York, N. Y. 
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. Brooklyn 


Chicago 


Electrical 


Manufacturing 


Hygrade Lamp Co., Salem, Mass. 

—— an Laboratories, 280 Park Ave., Weehaw- 
en, N. J. 

Ken-Rad Tube & Lamp Corp., Owensboro, Ky. 

La Salle Radio Corp., Div. of Matchless Elec. Co., 1500 
N. Ogden Ave., Chicago, III. 

Manhattan Elecl. Supply Co., New York. 


National Carbon Co., 


New York, N. 
Neptron. 


See Hygrade Lamp Co. 


Northern Mfg. Co., 367 Ogden, Newark, N. J. 


79 Orange, Newark, N. J. 
as, ae Electric Co., 4901 Hudson Blvd. 


Paramount Mfg. Co., 


Radio-Victor Corp. of America, 
Sonatron Tube Co., 


Sylvania Products Co., Em um 
Televocal Corp., — Twelfth, 
Unie Radio & El 


Panel. 
RADIO TUBE BASES. 


510 Sixth Ave., 
= 


, North Bergen, 


233 Broadway, New York. 
1020 S. Central Park Ave., 


Chicago, Til 
Specialty Appliance Co., 6611 aoa Ave., Cleveland, Ohio 


a 
West New York, N. J. 
. Corp., 500 Chancellor Ave.. 


Irvington 


RADIO TRANSFORMERS. See Radie Cireuit Components 
RADIO TUBE BASE BRANDERS. See Engraving Radio 


See Radio Molded Parts. 


RADIO TUBE BULBS (Unfinished). See Bulbs, 


RADIO TUBE PARTS 


Glass 


Filament Hooks, Screens, Bolts & Nuts & Special Stamp- 


ings 
Juno Fasteners, Inc., Hillside, N. J. 


RADIO WIRING HARNESS 


Special wiring cable and harness assemblies for radio 
battery connections, radio tube adapter harness for eon- 


operation ; 


verting battery operated receivers 
Socket Adapters for Power Tubes; 


assemblies. 
Afco. See American Fabric Co. 


to A.C. 
Loud Speaker 
sion Cords—This heading also includes 


auto 


Exten- 
ignition 


Ajax Elec. Specialty Co., 1926 Chestnut, St. Louis, Mo. 


Alden Mfg. 


rockton, Mase. (Adapters. ) 


Alpbus. See Alpha Radio Supply Co. 

Alpha Radio Supply Co,, 520 . New York, N. Y. 
Alpstrand. See Alpha Radio Supply Co. 

American Braiding Co., Holyoke, Mass. 

Belden Mfg. Co., 2310B 8. Western Ave., Chicago, Ml. 


Birnbach Radio Co., 254 W. Slet St., New York, N. Y. 


Blue Ribbon. See Crescent Braid Co. 
Brach Mfg. Co., L. 8., Newark, N. J. 
Connectoralds. See Alden Mfg. 
Cornish Wire Co., 
Corwico. See Cornish Wire Co. 
Crescent Braid Co., Providence 


Co, 
30 Church, New York, N. Y. 


R. 
Crescent Insulated Wire & Cable Me ae. 


De Luxe, 50 W. Houston, New York, 
Diamond Braiding Mills, 
Echo. See Cornish Wire Co. 
Enterprise Mfg. Co., 

Pa. (Adapters). 
Frost, Inc., Herbert H., 


( Adapters. ) 
Hatfield Rubber Wks., Inc., Hillside, 
Lusterized. See American Braiding Co. 


Manhattan Insulated Wire Co., 17 W. 60th &t., 
Medford Hillside, Mass. 
Radio Receptor Ce., 106 Seventh Ave., New York, 


Power, Inc., Harold J., 


Riga. Bee Birnbach Radio Co. 
Sterling _ Co., 2831 
( Adapte' 


Wilkens Mtg. Co., 52 Orawaupun St.. 


Chicago Heights, 


N. J 


Third & Dauphin Sts, Philadelphia, 
1142 W. Beardsley, Elkhart, Ind 


New York. 
(Adapters). 


Radium Dial Co., 3332 Forbes, Pittsburgh, Pa. 


Undark. See United States Radium Corp 
United States Radium Corp., 
RANGE SWITCHES, Rotary Snap. 
Heavy Duty. 
RAWHIDE GEARS. 


535 Pearl, New York, 


N. 


Prospect Ave., Cleveland, Ohio. 
White Plains, N. Y. 
RADIUM POWDER AND PAINT 


N. Y. 


See Switches, Snap, 
See Gears & Pinions, Rawhide. 


READING LAMP BASES. See Bases, Reading Lamp. 
REAMERS, Pipe. See Stocks, Dies and Reamers. 


RECEPTACLES, Lamp. 





See Sockets and Receptacles. 
RECEPTACLES, Plug, Heavy Duty 


KEY 
Battery Charging .........ssee0e0s See B 
Wiocr BOBS wcccccccccccccaccces See F 
WERE cn ciccccccccccccessoccess See W 
Machine Tool .........ssceeeees See W 
Watertight, Marine, Mine........ See M 
Car Trailer Connection............§ ee C 
TERCORBIGR ccc cdccccccceccccccces E 
A. B. C. See Anderson Mfg. Co. 
Adam Electric Co., Frank, St. Louis, Mo. F 
Adapti Co., 2996 E. 72nd, Cleveland, 0.. F 
Anderson Mfg. Co., Albert & J. M., 
289 A, Boston, Mi w 
Appleton Elec. Co., 1703 
CD, TE. sh cnasnsecdacsevecseeses 00 eo 0 
Arktite. See Crouse-Hinds Co. 
Arnessen Electric Co., 13 Water, New York .. .. .. 
Arrow Electric Div. of Arrow-Hart & 
Hegeman Elec. Co., Hartford, Conn.. BW. 
Auth Electrical Specialty Co., 422 E. 
53rd, New York, N. Y.. hey 
Benjamin Elec. Mfg. Co., Des ‘Plaines, ml. -Ww 
Bryant Elec. Co., Bridgeport, Conn. (Alse 
Range a i dpacekanaenee sei cece -w 
Campbell. See Steel City Elec. Co. 
Cannon Elec. Development Co., 420 West 
Ave., 33, Los Angeles, Bes at's 
Cc. E. M. Co. See Conn. Elec. Mfg. Co. 
Cc. H. See Cutler-Hammer Mfg. Co. 
Circle F Mfg. Co., Trenton, N. J.. 
Conduletto. See Crouse-Hinds Co. 
— Elec. Mfg. Co., Bridgeport, 
DM, cetencvessccescscceswsnecesaces 6 ie 
Cory & Son, Chas., 183 Varick, ny York ees 
Crouse-Hinds Co., Syracuse N. Y........ w 


Cutler-Hammer, Inc.. 1288 st Paul 
Ave., Milwaukee, Wis. .............. 
Electric Service Supplies “Go., 
Cambria Sts., Philadelphia, Pa...... 
Elwell Parker Elec. Co., 
Ave., N. E., 


Fielding. See Stanley & Patterson. 
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Gage List of 


4292 St. Clair = 
Cleveland, ©.......... .. 


Electrical Buyers 
The Trade Authority 





Vol. 4, No. 

Fountain’s. See Jenkins Mfg. Co. 
Fullman Mfg. Co., Latrobe, Pa. ...... Fo.. -s ee ees 
fuliman. See Steel City Elec. Co. 
General Elec. Co., Merchandise Dept., 

Bridgeport, “Se a Cape ab eae #408 es 

leasuu & Co., J. oe 241 ~— 

Boston, Mass. ... a ae ne we aerew ae 
H. & . See Hart & "Hegeman, “Div. “of 


Arrow-Hart & Hegeman Elec. Co. 
Hart & Hegeman, Div. of Arrow-Hart & 

Hegeman Elec. Co., Hartford, Conn... BW... .. 
Hesse: Lo., ¥ F., 76 Greenwich, New 


Wile. Hr Bensatasvtavemcceccscecess® oo ce wM..eE 
flubbeli, Inc., Harvey, Bridgeport, Conn. 

$Glgo BRUMBO TIPS.) occcccccccseccvee so © WH se 06 
Indestructible. See Kliegl Bros. Universal. 
eae mee. Ue, een, TS. dic icc cc ce cece B 


Khieg! Bros. Universal Elec, Stage Light- 
ing Co., 321 W. 50th, New York, N. Y. F BWM.... 


Latrobe. See Fullman Mfg. Co. 
Lexington Electric Products Co., 12 

Chapel, Newark, N. J. are ee ee 
Loeffeihoiz & Cu., Milwaukee, Wis............ € 
Major Equipment Co., 4603 Fullerton 

SS: errr ae ee uM. 


Neco. See Novelty Elec. Co. 
NePage McKenny Co., 
Seattle, Wash. 
Novelty Elec. UCo., 
Philadelphia, Pa. 

Ohio Elec. & Controller Co., 5903 Maurice 
Ave., Cleveland, GidOss..cccccnccstce oc ce W ccse oe 
—s Elecl. Works, W. R., 911 Atlantic Ave., Breek- 


Tenth & Cherry Sts., 


Preset. See Walker Bros. Co. 
Pyle National Co., 1334 N. Kostner Ave., 
SE, Mk wasepedennbednsecasaveck xe we WMCE 
Quadrangle Mfg. Co., 32 S. See 
Chicago, Il. (Combinati = 
bracket and convenience outlet) ). ae 
Raleo Mfg. Co., _ N. Albany ‘Ave., 


Chicago, Ill. ... phecececenes ‘le ae aoe ee © 
Russell & Stoll Co., 53 Rose, New York F BWM... E 
Square D. Co., Detroit, Mich.... co lee WE 42 by 66 


Stanley & Patterson, 150 Varick, New 
York, N. Y 


bu ChethDeiakas cabne eae nt DP ies ite, tek ie 
Steel City Elec. Co., Pittsburgh, Pa.. F ........ B 
Thomas & Betts Co., 15 Park Place, New 

eb. 20s. i inks danen tbcebe ds someane wae be 
V. V. Fittings Co., 711 Cherry, Phila- 

Se; Es cbbse ted ecncabesas a wee Sh a 
Walker Bros., 1417 Sansom, Philadelphia P vs be sie 
Westinghouse Elec. & Mfg. Co., East 

PONE. Ue . -senteecnesdccececses FBWM 


Yale. See Eleetrie Products Co. 


RECORDERS, Elapsed Time. See Indicators, Operatien 
REDUCERS, Socket. See Socket Reducers. 
REFLECTOR LENSES. See Lenses. 


REFLECTORS, Porcelain Enameled, Steel 
ABolite Reflector Co., 7500 Sherman Ave., 
Benjamin Elec. Mfg. Co, Des Plaines, Ml. 
Cello, Ine., 96 Prince, New York, N. Y 
Dunlap Co., John, Carnegie, Pa. 

Durex. See Wheeler Reflector Co. 

Federal Electric Co., 8700 S. State, Chicago, Ill. 
Goodlites. See Goodrich Elec. Co 
Goodrich Elec. Co., 1450 Ogden Ave., Chicago, Ill. 
Isolux. See Wheeler Reflector Co 

Ivanhee Division of Miller Co., Cleveland. 

Jumbo. See Quadrangle Mfg. Co. 

Marbelite an 3 Products Co., 140_N. 7, Chicago, Ml. 


Monk, H ., 18 Warren, New York, N. 
Multi Elecl. Mfg. Co., 210 N. Ogden Ave., a TL 
Oamed. See Overbaugh & Ayers. 


Overbaugh & Ayers, 411 8. Clinton, Chicago, Il. 

Para Steel. See Wheeler Reflector Co. 

Perfection. See Tindall & White. 

Philadelphia Elec’l] & Mfg. Co., 1228 N. 31st, Philadelphia 
Quad. See Quadrangle Mfg. Co 
Quadrangle Mfg. Co., 32 S. Peoria, Chicago, Ill. 
Richardson Reflector Co. 16 Hudson, New York, N. Y 
Sturdox. See Benjamin Elec. Mfg. Co. 

Tindall & White, 33 W. 60th, New York, N. Y. 
Vaporlux. See Wheeler Reflector Co. 

Westinghouse Elec. & Mfg. Co., South Bend, Ind. 
Wheeler Reflector Co., 275 Congress, Boston, Mass. 
REFRIGERANTS. See Chemicals, Refrigeration. 


REFRIGERATION CHEMICALS. See Chemicals, 
eration. 


REFRIGERATOR CABINETS 
Airtite. See Rhinelander Refrigerator Co. 
Alaska Refrigerator Co., Muskegon, Mich. 
American Refrigerator Corp., Peru, Ind. 
Arlington Refrigerator Co., Arlington, Vt. 
Athermos. See Gurney Refrigerator Co 
Balawin Refrigerator Co., Burlington, Vt. 
Ranta Refrigerator Co., Clearfield, Pa. 
Relding-Hall FlectrICE Corp., Belding, Mich 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. 
Bohn Refrigerator Co., St. Paul, Minn. 
Cavalier. See Tennessee Furniture Co. 

Challenge Refrigerator Co., Grand Haven, Mich. 
Champion Refrigerator 
Crystal Refrigerator Co., Fremont. Neb. 


Crysteel. See Renjamin Elee Mfg. Co 
Dry-Air. See Baldwin Refrigerator Co. 
Dry-Cold. See Hill & Co. 


Fddy & Sons Co., D., 836 Adams, Boston, Mass. 
Erie Art Metal Co. & Erie Metal Furniture Co., Erie, Pa 


General Necessities Corp., General Necessities Bldg., De- 


troit, Mich. 
Gibson Refrigerator Co., Greenville. Mich 
Gloekler Co., Bernard, 1827 Penn Ave.. Pittsburgh, Pa. 
Gurney Refrigerator “o., Fond du Lac, Wis. 
Harder Refrigerator Corp.. Cobleskill, N. Y. 
Haskelite Mfg. Co., 120 S. La Salle, 
(Knockdown. ) 
Heintz Mfg. Co., Front & Olney Aves.. Philadelphia, Pa 
Heinz & Munschaver, Superior and Randall, Buffalo, N 
Herrick Refrigerator Co., 1805 River. Waterloo, Iowa. 
Hibbard Cabinets, Inc., 6504 Euclid Ave., Cleveland, 0 
Hill) & Co., C. V., 360 Pennington Ave., Trenton, N. J. 
Holderle Bros., Inc.. 339 Exchange, Rochester, N.Y. 
Howe Scale Co.. Rutland. Vt. 
Tewett Refrigerator Co., Buffalo, N. Y 
Kingston. See Lorillard Refrigerator Co. 
Kleen Kold. See Harder Refrigerator Corp. 
Knor — Ce., Fourth & Greenhill Ave., Wilming 
ton. Del. 
Knox. See Erie Art Metal Co. 
Leonard Refrigerator Co., Div. 
Rapids, Mich. 
liver & Co., C. B., Omaha, Neb 
Toeber Co., Henry G., 151 E. 
(Ice Cream Cabinet.) 


of Kelvinator Corp., Gra 


126th, New York, N. Y 


Lorillard Refrigerator Co., 44 Cooper Square, 
Louisville Refrigerator Corp., 


New Yor 


4460 Louisville Ave., Leuis 
ville, 


Cleveland, 0O. 


Refris- 


Co., 206 Lexington Ave., New Yerk, 


Chicago, Il. 
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FIBRE “as is”’ 


...or anything 

made from fibre 

tubing as a base 
-.-.We 


make 140 
it! 
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Brandywine service is comprehensive and specially 
keyed to the needs of electrical manufacturers. 
Starting with the finest and most uniform vulcan- 
ized fibre, our service goes on to include the form- 
ing and machining of anything that can be made 
from fibre tubing as 2 base. Unusual savings have 
been effected by the proper use of Brandywine fibre 
tubing; and we offer the most efficient production 
methods as our guarantee of work well-done, in jig- 


time and tallying exactly to your specifications. 


BRANDYWINE FIBRE PRODUCTS CO. 
2 Walnut Street, Wilmington, Delaware 








“Quality” 


Refractory Tubes 


COLONIAL INSULATOR CO. 





! | 


Special Porcelain | | piilaistin. 


for Every Purpose 


Akron, Ohio Established 1894 || || 








Insulators 
made of 









The heat resistant properties, com- 
bined with great dielectric strength. 
make Lava the accepted material for 
insulators incorporated in electric 





"“Whintintynemmenmmnnnnenll 


| AMERICAN LAVA CORPORATION 


1425 William Street, Chattanooga, Tenn. 





Manufacturers of Heat Resistant Insulators 
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; Z noid 
a UP TO 2% in. 
BS DIAMETER 


OLSON MFG. CO. 
56 Commerical St. 
WORCESTER, MASS. 








REFRIGERATOR CABIP ETS—Continued 
Louisville Tin & Stove Co., Louisville, Ky. 
dace & Co., L. H., 55 E. 150th, New York, N. Y. 
eafaine Mfg. Co., Nashua, N. H. 
> ee Sales Corp., 2864 Lake St., Kendall- 
ville, Ind. 
Aowatt Refrigerator Co., 25 Oak Grove, San Francisco, Cal. 
Omaha Fixture & Supply Co., llth and Douglas, Omahs 
Oreole. See Ottenheimer Bros. 
Ottenheimer Bros., Baltimore, Md. 
Plymetl. See Haskelite Mfg. Co. 
Reol. See Ottenheimer Bros. 
Reolite. See Ottenheimer Bros. 
Rex Mfg. Co., Connersville, Ind. 
Rexdale. See Rex Mfg. Co. 
Rhinelander Refrigerator Co., Rhinelander, Wis. 
Sanitary Refrigerator Co., Fond du Lac, Wis. 
Schmidt Co., C., John and Livingston, Cincinnati, O 
Seeger Refrigerator ae St. Paul, Minn. 
Sherer-Gillett Co., W. Washington, Chicago, I) 
Steeprest. See Hetmer Mfg. Co. 
Success Mfg. Co., Gloucester, Mass. 
Tennessee Furniture Co., Chattanooga, 
Vogt. See General Necessities Corp. 
Ward Refrigerator Co., 6901 S. Alameda, Los Angeles, 
White Mountain. See Maine Mfg. Co. 
White Seal. See Louisville Refrigerator Co. 
REFRIGERATOR CONDENSER UNITS. 
Units, Refrigerator. 


REFRIGERATOR FITTINGS 


Commonwealth Brass Corp., 5781 Commonwealth Ave., De 
troit, Mich. 


REGULATORS, Temperature 
American Radiator Co., 1807 Elmwood Ave., Buffalo, N. Y 


Tenn. 


Cal 


See Condenser 


(Mercury Switch Type.) 
American Teletherm Co., 1017 Summit, Toledo, O. 
American Thermostat Co., 226 Jelliff Ave., Newark, N. J. 


Automatic Electric Heater Co., 1706 Race, Philadelphia, Pa. 
(Furnace. ) 

Automatic Reclosing Circuit Breaker Co., Columbus, 0. 

Basel Mfg. Co., 911 Mulberry, Kansas City, Mo. 

Boston Machine Wks. Co., 7 Willow, Lynn, Mass. 

Brown. See Electric Automatic Appliance Co. 

Brown Instrument Co., Wayne & Windrim, Philadelphia. 

Ceaco. See Cobb Electric Appliance Co. 

Cobb Electric Appliance Co., 100 Massachusetts Ave., Boston. 

Cook Elec. Co., 2700 Southport Ave., Chicago, Ill. 

Davis & Daggett Co., 238 Dwight, Springfield, Mass. 

D. & T. Manufacturing Co., 3001 La Salle, St. Louis, Mo. 

Electric Automatic Appliance Co., Denver, Col. 

Engelhart, Chas., 90 Chestnut, Newark, N. J. 

Fabrice Thermostatic Control Co., 4750 Sheridan Rd., 
Chicago. Ill. 

Gifford Heat Control Systems, 1 


Broadway, New York. 
Gold Car Htg. & Ltg. Co., 


220 36th, Brooklyn, N. Y. 


Hart Mfg. Co., Hartford, Conn 

Hermansen Elecl. Co., 505 W. 41st, New York, N. Y. 
Hynes & Cox Elec. Corp., 406 Pearl, Albany, N. Y. 
Jewell Mfg. Co., Aubum, N. 


Johnson Service Co., 149 ities. Milwaukee, Wis. 

Lockswitch. See Time-O-Stat Controls Co. 

Majestic Electric Appliance Co., San Francisco, Cal 

Marvel. See American Thermostat Co 

Mercoid Corp., 564 W. Adams, Chicago, Ill. (Mercury 
Switch.) 

Minneapolis-Honeywell Regulator Co., 2753 Fourth Ave., 
Minneapolis, Minn 

Penn Electric Switch Co., Des Moines, Jowa 

Penn Heat Control Corp., 1207 Race, Philadelphia, Pa 

Powers Regulator Co., 2720 Greenview Ave., Chicago, Ill 

— See Minneapolis-Honeywell Reflector Regu 
ator Co. 

Quick Freeze. See Penn Electric Switch Co 

Ranco. see Automatic Reclosing Circuit Breaker Co. 


Savutime Devices, Inc., 88 Manhattan, Rochester. N. Y 

Simplex ‘Teat Regulator, 2938 Pillsbury Ave., Minneapolis 

Snapon. ee ‘l'agliabue Mfg. Co. 

Souder-hhornsby Co., Tamaqua, Pa 

Sure ire. See Boston Machine Wks 

Tagiiatwe Mfg. Co., C. J., 18 33rd, Brooklyn, N. Y. 

Time-O-Stat Controls Co., Cramblet Engineering Div.. 
Milwaukee Ave., Milwaukee, Wis. 

Trent Co., Harold E., 439 N. 12th, Philadelphia, Pa 

Webster Elec. Co., Racine, Wis. 

White Mfg. Co.. 2362 University Ave St 

Wilolator o., Newark, N. J 

Wilson-Mavelin Co.. 383 Concord Ave., 


REGULATORS, Voltage 
Ward-Leonard Electric Co., Mount Vernon, 
Rotor. See Ward-Leonard Electric Co. 


RELAYS 

(See also Circuit Breakers and Thermostats | 
Benjamin Elec. Mfg. Cc., Des Plaines, Ill 

e Controller Co., 369 Lexington Ave., New York. N Y 

Dunco. See Struthers Dunn, Inc. 
General Electric Co.. Schenectady, N. Y. 
Leach Relay Co., 693 Mission, San Francisco, 
Roller-Smith Co., 239 Broadway, New York. N. Y. 
Signal Engineering & Mfg. Co.. 146 W. 14th, New Yort 
Struthers Dunn, Inc., 1135 Race, Philadelphia, Pa. 
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SCREW MACHINE PRODUCTS 
AND SPRINGS 


for every purpose 


WILLIAM STEINEN & COMPANY 
297 Washington St. Newark, N. J. 





Electrical 


Wilcolator Co., Newark, N. J. 
REMOTE CONTROL SWITCHES. See Switches. Remote 
Control. 
REMOVERS, Coil 
Ewing Mfg. Company, Middleport, Ohio. 
RESISTANCE 
Boxes. See Instruments, Laboratory Standard 
Coil Cores. See Cores, Resistance. 
Test Sets. See Instruments. 
Units, Radio. See Radio Circuit Components 
Units. See Units, Rods & Grids. 
Wire. See Wire Bare. 


RESISTORS 

Lautz Mfg. Co., 245 N. J. R.R. Ave., 
Ohmite Mfg. Co., 636 N. Albany Ave., 
RESISTORS. See Units, Rods & Grids. 
RESURFACERS, Commutator. See Stones, Commutator, also 


Newark, N. J. 
Chicago, Ill. 


Tools, Commutator Truing. 
REVOLUTION COUNTERS. See Tachometers. 
RHEOSTATS, 


Motor-Controlling. See Controllers, also Rheestate 












Radio. See Radio Receiver Parts. 
Sewing Machine. See Controllers. 
RHEOSTATS 
KEY 
Battery CherSing ...ccccccsccccsccccccces See B 
Dine TE os én0.000 05606660K0b0s0dse8 See D 
Meter Testing (Laboratory)..............- See L 
rrr See P 
Motion Pictures (Projector Lamp).......... See M 
Motor Starting, Field and Speed Regulating.See F 
FBDPMI 
Allen-Bradley Co., 494 Reed, Milwaukee..........L 
Biddle, James G., 1211 Arch, Philadelphia... .. .. oe 
Brach Mfg. Corp., L. 8., Newark, N. J. 
(Badio Battery Comtrel.).cccscccccce oo B .. 2. 2s oe 
Bradleystat. See Allen-Bradley Co. 
Columbia Electric Mfg. Co., 1292 E. 
52nd, Cleveland, O. .. choke wet see 
Controlite. See Ward Leonard Elec. Co. 
Crown Rheostat & Supply Co., 1908 May- 
pole Ave., West Chicago, | Se ee a ws 40 
Cutler-Hammer, Inc. 1288 St. Paul 
Ave., Milwaukee, i FBOD L 
Economic Rheostat ‘0 . 
5th, Philadelphia, Pa......... seine! ie 
Electric Controller & Mfg. Co., 2700 E. 
79th, Cleveland, O 
Electric Products Co., 
Rd., Cleveland, O o» DB. 
General Electric Co., Schenectady, N. Y. F .. L 
Hanson-Van Winkle-Munning Co., Mata- 
WOM, Tis. Bs 56isa acne ss se RbakeWeeeeee 2% 6.0 0S P 
Holzmuller, C. J., 1108 Howard, San Fran- 
GlGen, COL,  acccccceesscnccsccvcaceses 26 8 D 
Klieg! tros. Oniversal Elec. Stage Light- 
ing Co., 321 W. 50th, New York, N. Y..... D M 
Knoeller Elec. Ge.. De Pave, Wit... ies 
National Elee. Controller Co., 5315 Ra- 
venswood Ave., Chicago...........0.. FBD ML 
Optimus. See Hanson-Van Winkle-Mun- 
ning Co. 
Robertson, Leo F., Inc., 532 W. 22nd, 

New York, N Sy aa .- M 
Rubicon Co., 29 W. Sixth, Philadelphia, L 
|. re ert TT Tle eT 

Schaster Bros. Co., 1059 W. 11th, Chicago .. B 
Simplicity. See Cutler-Hammer Mfg. Co. 
Union Elec. Mfg. Co., 934 Juneau Ave., 
POEDONEEG, “W.. 446600640545 s rdianees F 
Tiniversal. See Ward Leonard Elec. Co. 
Vitrohm. See Ward Leonard Elec. Co 
Ward Leonard Elec. Co., 31 South, Mt. 
ee RT rrr eee ere ee 
Watton. See Electric Products Co. 
Westinghouse Elec. & Mfg. Co., East 
Pe, FR. cn cccccesctays beeen v 
RINGS Seal. See Packing. 
RIVETS 
American Brass Co., Waterbury, Conn 
Chase Brass & Copper Co., Waterbury, Conn 


Chicago Rivet & Specialty Co., 1830 S. 54th, Chicago. tl 

Hassall, Inc., John, 402 Oakland, Brooklyn, N : 

Hungerford Brass & Copper Co., Div. of Chase Brae 
Companies, Inc., 88 Laf ayers — York, N. 

Manufacturers Belt Hook Co., — . Congress, Chieago, 1 

Nelson Rivet Co., Tomes aon 

Stimpson Co., 70 Franklin Ave. Brooklyn, NY 

Thomson Mfe. Co. tien L., Waltham, Mass. 

Tubular Rivet & Stud Co.. 87 Lincoln, Bosten, Mass. 

Waterbury Brass Goods Co., Waterbury, Conn. 

Wrignt & Corson Mfg. Co., Bridgeport, Cenn. 

RODS. Resistance. See Units, Rods and Grids. 

ROLLER BEARINGS. See Bearings, Ball and Roller 


ROLLS, Coll Flattening 

Columbia Machine Tool Works & Malleable Iron Co., Atlantis 
Ave. and Chestnut St., Brooklyn, N. Y. 

RUBBER BELTS. See Belts, Rubber. 


RUBBER, Hard 

Hard Rubber, Ebonite, Vulcanite. 
Aetna Rubber Co., 815 E. 79th, Cleveland, O : 
American Hard Rubber Co.. 11 Mercer. New York. N Y 
Connecticut Hard Rubber Co., West Haven, Conn. 
Goodrich Rubber Co., R. F.. Akron, O . 
Luzerne Rubber Co., Muirhead, near Dewey. Trenton, N. J 
Mahoganite. See American Hard Rubber Co. 
New York Hard Rubber Turning Co., 212 Centre, New York 
Panelyte Corp., Trenton, N. J. 
Xadiolite. See Superior Hard Rubber Co. 
Stokes Rubber Co.. Trenton. N. J. 
Sunerior Hard Rubber Co., Butler. N. J. 
United States Rubber Co., 1790 Broadway, New York, N.Y 
Vuleanized Rubber Co., 251 4th Ave.. New York, NY 
Vulco Panels. See Vulcanized Rubber Co. 


RUBBER. MECHANICAL GOODS 
Goodrich Rubber Co.. B. F., Akron, 9. 
Manhattan Rubber Mfg. Co., Passaic, N. J 
Republic Rubber Co.. Youngstown, O. 

Sun Rubber Co., Barberton, 0 


Toycraft Rubber Co Dept. W., Ashland, O 
RUBBER, SEMI-HARD. See Rubber Mechanical Gonda. 
RUBBER, Sponge 

Sun Rubber Co., Barberton, 0 

Toycraft Rubber Co., Dept. W Ashland, O 
RUBBER TAPE. See Tape. Rubber and Friction 


2URBER TUBING. See Tubing, Rubber 

RUST PROOFING. See Plating & Finishing 

SAL AMMONIAC. See Chemicals. Battery 

SALTS. Battery. See Chemicals. Battery 

SATURATING TANKS. See Wire Manufacturing Machines 
SCREW SHELLS, Socket. See Shells. Screw Socket 


SCREW DRIVING MACHINES 
Vim Electric Tool Co., 149 Broadway, New York, N. Y. 
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Spray Finishing 
Fundamentals 
By Paul W. Collins 


The third of a series of articles 
on the subject. 


Page 49 





SCREW MACHINE PRODUCTS 
Aluminum Co. of America, 2444 Oliver Bldg., Pittsburgh, Pa 
American Metal Wks., 4865 Stanton Ave., Philadelphia, Pa 


Barnes Co., Wallace, Bristol, a 

Blake & Johngon Co., Waterbury, Conn 

Bridgeport Brass Co.. 4 E. Main, Brid geport, Conn. 

—. Screw & Mfg. Co., 1456 Harrison Ave., Cin 
cinnati, O. 

Chapman Machine Co., Terryville, Conn. 

Chase Brass & Copper Co., Waterbury, Con 

Clark Metal Products, Inc., 490 Hancock Ane. Bridgepert 


Cenn. 
Colonial-Premier Co., 


225 W. Ohio, Chicago, II. 
Continental-Diamond Fibre Co., Bridgeport, Ta. 
fureka Tool & Machine Co., Newarg, N. J 


Faries Mfg. Co., Decatur, Ill. 

Hanson, Einar B., 17 Hermon, Worcester, 
Hubbell, Inc., Harvey, Bridgeport, Conn. 
{ndianapolis Screw Products Co., 621 N. Noble, Indianapolis. 
Interstate Products Corp., 29 Commercial, Newark, N. J 
Linden & Co., 891 Broad, Providence, R. I. 
Meisel Press Mfg. Co., 944 Dorchester Ave., 
Olsen Mfg. Co., 56 Commercial, Worcester, 
Pheoll Mfg. Co., 5700 Roosevelt Rd., 
Plume & Atwood Mfg. Co., 
Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 
Steiner & Co,, 297 Washington, Newark, N. J. 
Thomaston Mfg. Co., Thomaston, Conn. 

Trumbull Elec. Mfg. Co., Plainville, Conn. 
Waterbury Brass Goods Corp., Waterbury, Conn. 
Wilmington Fibre Specialty Co., Wilmington, Del 


SCREWS, Cap (Cut Thread) 
Bristol Co., Waterbury, Conn. 
Hartford Machine Screw Co., 


SCREWS, Drive 
Parker-Kalon Corp., 190 Varick, New York, N. Y 


SCREWS, Machine 

Chicago Nut Mfg. Co., 2513 Cullerton, Chicago, Ill 

Clark Metal Products, Inc., 490 Hancock Ave., 
pert. Conn. 

Eleo Tool & Screw Corp., Rockford, Ill. 

Hubbell, Inc., Harvey, Bridgeport, Conn. 

New England Screw Co., Dept. A, 44 Farnsworth, Boston 

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chicago, Il 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., Waterbury, Conn. 

Strong, Carlisle & Hammond, 1392 W. Thirc, Cleveland, 0 


SCREWS, Machine (Cut Thread) 
American Screw Co., Providence, R. I. 


SECOHMMETERS. See Instruments, Laboratery Standard 
SEGMENTS. See Discs, 4rmature. 


SEPARATORS, Storage Battery 
Baltimore Battery Separator Co., Baltimore, Md. 
Campbell Elec. Co., Kansas City, Mo. 

Carlile & Doughty, 2530 N. Broad, Philadelphia, Pa. 
Chattanooga Battery Box Co., Chattanooga, Tenn. 
Certified. See Ermet Products Co. 


Mass. 


Boston, Mass 
‘Mass. 
Chicago, Il. 


474 Bank, Waterbury, Conn 


Hartford, Cenn. 


Bridge 


Ermet Products Co., Sherman Drive & 16th, Indianapolis 
Ind. (Wood.) 

Estes & Sons, E. B., 25 Vanderbilt Ave., New York. 
(Wood. ) 

Indianapolis Box & Separator Co., 1450 E. 19th St., 


Indianapolis, Ind. (Wood.) 
Indianapolis Mfg. Co., Indianapolis, Ind. 
Inseco. See Indianapolis Box & Separator Co. 
Link & Hemrick, Inc., 555 W. 52nd, New York, N. Y 
Red Band. See Indianapolis Mfg. Co. 
Stewart ate. Co., Wm. E., 14th & Elm, Flint, Mich 
(Wood. ) 


(Wood. ) 
Wick Lumber Co., R., 539 W. 52nd, New York. 


SHADES 
Aluminum. See Shades, Metallic. 
Asbestos. See Shades, Fabric. 
Bamboo. See Shades, Fabric. 
Brass. See Shades, Metallic. 
Cast Metal. See Shades and Domes 
Copper. See Shades Metallic. 
Cretonne. See Shades, Fabric. 
Leaded. See Shades and Domes 
Leather. See Shades, Fabric. 
Linen. See Shades, Fabric. 
Mica. See Shades. Mica. 
Molded. See Molded Insulation. 
Mosaic. See Shades and Domes. - 
Paper. fee Shades, Fabric. 
Parchment. See Shades, Fabric. 
Silk. See Shades, Fabric. 
Stamped Metal. See Shades, Metallic: 
Domes. 
Steel. See Shades, Metallic. 
See Shades, Metallic. 
See Shades. Metallic. 


SHADES. Fabric 


Asbestos Cretonne, Leather, 
Parchment. 


alee Shades and 


Linen, Paper, Silk, Bamboo 
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SCREW MACHINE PRODUCTS 


in Brass or Steel 
Send us your specifications for 
an estimate. 
LINDEN & COMPANY 


891 Broad St., 
Providence, R. I. 











a) 


boo 


August, 1929 





The confidence our refrac- 
tories inspire is reflected 
in orders from the largest 
electrical manufacturers in 
the country. 


Their production methods 
demand refractory  prod- 
ucts that will stand up 
under high operating tem- 
peratures; that will not 
spall or spit-off with con- 
tinuous cooling; that have 
more than average me- 
chanical strength and ac- 
curate, smooth - edged 
moulding. 

We have the proper an- 
swer to your refractory 
problem, and the distinc- 
tive character and quality 
of our products will add 
to the quality and economy 
of your products. Let us 
quote you on your speci- 
fications. 

We make a complete line 
for electric ranges and 
other household appli- 
ances, as well as tubes 
and cores for all resist- 
ance windings; we also 
make refractory heating 
element supports for 


REFRACTORIES 


East Palestine, Ohio 





electric furnaces. 


THE 
ELECTRICAL 


COMPANY 
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Good Electrical 
Products Deserve 
Good Insulation 


Your customers take it for granted that 
motors, generators, transformers, or 
other products of your manufacture will 
give them efficient, dependable uninter- 
rupted service. 


You have a large investment in reputa- 
tion and good will for your products, and 
you cannot afford to have any material 
enter them which cannot aid in uphold- 
ing that priceless reputation. 


Therefore—no single decision deserves 
more careful consideration than the 
selection of the mica insulation for use 
in your equipment. 


MICABOND is the Standard of uni- 
form and dependable insulation. By 
using MICABOND you give your prod- 
uct an assurance of long and continued 
satisfactory service. You insure the 
user of your equipment against shut- 
down losses due to insulation failures. 





We will gladly send more specific in- 
formation regarding MICABOND for 
use in your particular products. Our 
engineers are at your service—write 
today. 








The Beacon 


guiding you straight to 
porcelain satisfaction 


Porcelain buying is not a gamble or a matter 
of guess work if you specify or insist 
upon geting STAR Quality. 

Porcelain is real quality and 
yet the price is as low as 
some inferior kinds. 


Let STAR Quality 
guide you 


Ghe 





TRENTON; 


ST/AR. 


PORCELAIN COMPANY 
CNEW JERSEY. 


CHICAGO MICA CO. 


345 Campbell Street 
VALPARAISO, INDIANA 




















The Final Check 


Seven rigid in- 
spections insure 
MICABOND 
Uniformity. All 


insulating parts 
made at the Mica- 
bond _ factory 
whether segments, 
tubes, or special 
shapes—must con- 
form exactly to 
specifications. 








SY 
S GS] 
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SHADES, Fabric—Continued 


Acme Lamp Shade Co., 630 West Jackson Blvd., Chicago 
(Silk. ) 

Adelphi Lamp Shade Co., 242 Fifth Ave., New York. (Silk.) 

Admiration Lamp Shade Co., 160 Madison Ave., New York, 
N. Y. (Silk.) ‘ 

Andrews Co., C. M., 32 E. 30th, New York, N. Y. (Silk.) 


Art Lamp Shade Studios, 316 Fifth Ave., New York, N. Y 

Audrey Art Shade Studios, 105 Thatford Aves — 

Bleck & Co., L. D., 37 E. 18th St., New York, 

Horghese. See Halli, Chas. 

Daiger Co., Charles V., 76 Essex, Boston, Mass. (Silk.) 

Eastern Art Shop, 14 W. 19th, New York. (Parchment. 

Foss Parchment Shade Studio, 1338 E. 12th, Oakland, Cal. 
(Parchment. ) 

Foslite. See Fess Parchment Shade Studio. 

Frostelene. See Art Lamp Shade Studios. 

Gibson Art Co., 223 W. Fourth, Cincinnati, Ohio. (Paper.) 

Hall, Chas., 3 E. 40th, New York, N. Y. (Paper Parchment.) 

Hanson Co., Paul, 15 E. 26th, New York, N. Y. (Chintz.) 


Harris Mfg. Co., 
(Parchment. ) 

Herco Art Mfg. Co., Meriden, Conn. 

Hoft Studio, 46 W. 21st, New York, N. Y. (Parchment.) 

Idealite Elec. Lamp Shade Mfg. Co., 7 E. 17th, New York, 
N. Y¥. (Parchment.) 

Kapa Shell. See Wardwell, E. H. 


122 University Place, New York, N. Y. 


Kerwin. See Hall, Chas. 

Kno-Glair. See Hamilton, M. E. 

Lamb Bros. & Greene Corp., Napannee, Ind. (Silk.) 

Luxrite. See John H. St. John. 

Maxwell-Ray Co., Milwaukee, Wis. (Siik.) 

Monarch Lamp & Shade Co., 210 N. Second, Philadelphia, 
Pa. (Silk.) 

Morimura Bros., 58 W. 23rd, New York. (Bamboo, Silk, 
Cretonne. ) 

Parchment Novelty Co., 87 E. 10th, New York, N. Y. 
(Parchment. ) 

Patent Lamp Shade Co., 1361 Frankford Ave., Philadelphia 

Peerless Lamp Shade Mfg. Co., 114 E. 25th, N. Y. (Silk. 

Rk. D. Electric Co., Fort Wayne, Ind. (Linen and Silk.} 

Reuter, Wm., 32 W. 34th, New York, N. Y. (Silk.) 


Rindsberger Mfg. Corp., 
Rosita Studio, 10 W 
and Leatherette.) 
Sanderson’s Art Co., 


18 E. 24th, Chicago, Ill. 
28th, New York, N. Y. (Parchment 


Milwaukee, Wis. (Parchment.) 


Springel & Son, A., 26 S. 3rd, Philadelphia, Pa. 

St. — John H., 1298 Atlantie Ave., Brooklyn, N. Y 
(Silk. ) 

Straus-Hohenstein Co., 133 W. 21st, New York. (Silk.) 


Superior Lamp Shade Manufacturers, 72 Madison Ave., New 


York, N. Y. (Silk.) 
fombs Studios, Wm. H., 172 Pennsylvania Ave., Newark, 
J. (Parchment Paper.) 
‘Trio Mfg. Co., 610 N. (Silk.) 


American, Philadelphia, Pa. 

(roy Art Studio, 624 2d Ave., . A 

Vtility Shade Co., T N. J. 
130 W. 


Vogue Lamp * Shade Co.,. 

(Parchment. 
Volkman & Co., 3223 W. Lake, Chicago, Ill. 
Wardwel,. E. H., 11 E. 36th. New York, N. Y. 
SHADES AND DOMES 

Lecded, Mosaic or Figured, 
Art Shade Co., 224 N. 
dcadanes Mfg. Co., 


Troy, N. 


17th, New York, N. Y 


Stamped or Cast Metal 
Desplaines, Chicago, Ill. 

62 Greene, New York, N. Y. 

Bayley & Sons, 105 Vanderveer, Brooklyn, N. Y. 
Mutual Sunset Lamp Co., 21 E. Houston, New York, N. Y 
Western Art Glass Shade Works, 101 Turk, San Francisco. 


SHADES, FACTORY WINDOW. See Window Shades, 
Factory. 

SHADES, Metallic 
Tin, Aluminum, Brass, Copper, Zinc, Steel. 

A. A. Elec. Mfg. Co., Bridgeport, Conn. (Sole otias agent, 
Harry Pickhardt, 129 W. 15th, New York, N. 

Durex. See Wheeler Reflector Co. 

Faries Mfg. Co., Decatur, Ill. (Brass, Aluminum, Tin, 
Copper.) 

Frink Co., Inc., 369 Lexington Ave., New York, N. Y. 
(Aluminum, Brass, Zinc, Iron, Steel.) 

Hubbell, Inc., Harvey, Bridgeport, Conn. (Aluminum, Brass, 
Steel, Tin.) 

Miller Co., Meriden, Conn. 

Monk, H. E., 18 Warren, New York, N. Y. (Tin, Aluminum, 


Brass, Copper, Zinc & Steel). 
Oamco. See Overbaugh & Ayres Mfg. Co. 
Overbaugh & Ayres Mfg. Co., 411 S. Clinton, Chicago, Ill 
Richardson Reflector Co., 16 Hudson, New York, N. Y. 
Western Reflector Co., 1221 W. Madison, Chicago. (Tin.) 
Wheeler Reflector Co., 275 Congress, Beston, Ries 
SHADES, Mica 
Hirsch Mica Co., 1087 Flushing Ave., Brooklyn, N. Y 
Huse-Liberty Mica Co., 73 Long Wharf, Boston, Mass. 
Kant-Krack. See Huse Liberty Mica Co. 
Mica Insulator Co., 200 Varick, New York, N. Y 


Storrs Mica Co., 11 Park Place, New York, N. Y. 

Tar Heel Mica Co., Plumtree, N. C. 

Tarmilite. See Tar Heel Mica Co. 

SHAFT COUPLINGS. See Couplings, Shaft. 

SHAFTS, Flexible. See Tubing, Flexible Metallic. 
SHEARS, Insulation 

ee — Supplies Co., 17th & Cambria Sts., Phils 


SHEET “STEEL CABINETS. 


SHELLS, Screw Socket 

Chase Brass & Copper Co., Waterbury, Conn. 

Dallas Brass & Copper Co., 820 Orleans, Chicago, Ill 

Patton-MacGuyer Co., Providence, R. I. 

Risdon Mfg. Co., Naugatuck. Conn. 

Scovill Mfg. Co., Waterbury, Conn. 

Torrington Mfg. Co., 70 Franklin, Torrington, Conn 

Waterbury Brass Goods Corp., Waterbury, Conn. 

Waterbury Button & Moulding Co., Waterbury 
(Miniature. ) 

SHUNTS, Instruments. 
ard. 


SIGN FLASHERS. See Flashers, 
SIGN LETTER LENSES. 
SILICA 

Ottawa Silica Co., Ottawa, 
SILK, Cloth Insulated. 


See Cabinets, Sheet Steel 


Conn 
See Instruments, Laboratory Stand 


Sign. 
See Lenses. 


Il. “Flint Shot.” 
See Cloth & Paper. 


Shades. See Shades, Fabric. 
Tape. See Tape. 
Thread. See Yarn, etc. 


SILVER, Metal 
Baker & Co., Inc.. 
Gilby Wire Co., 


and Wire 
54 Austin, Newark, N. J. 
Riverside Ave., Newark, N. J. 


SLATE 
GOODS 








Fair Haven Marble & 
Marbleized Slate Co. 


Fair Haven 
Vermont 





Electrical 


PORTLAND-MONSON 
SLATE CO. 


Quarriers of 


Monson Slate 
for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 








Handy & Harman, 57 ee. New York, N. Y. 
Wilco. See Wilson Co., 

Wilson Co., H. A., 97 Chestnut, Newark, N. J. 
SILVER SOLDER. See Solder, Silver. 

SINE WAVE OSCILLATORS. See Instruments, 


8 
SIGN ELECTRODES, Gas. 
SKINNERS WIRE. 
SLABS, Switchboard. 
Insulation, Slate; S 


SLATE 

For Switchboard Slabs " 
Davis Slate & Mfg. Co., 618 E. 40th, Chicago, II. 
Electrical Specialties Corp., 50 Pearl, Boston, Mass. 
fair Haven Marble & Marbleized Slate Co., Fair Haven, Vt 
Penrhyn Slate Co., Hydeville, Vt. 
Portland-Monson Slate Co., Portland, Me. 
Structural Slate Co., Pen Argyl, Pa. 
SLEEVE-BEARINGS. See Bearings and Bushings 
SLEEVING, Cotten. See Tape, Co 
SLOTTING FILES. See Files. Commutator Slotting. 


SLOTTING MACHINES and TOOLS, Commu 
tator 
(Mica Undercutters). 
Allen Electric & Equipment Co., Kalamazoo, Michigan 
Binghamton Flexible Shaft Co., Binghamten, N. Y. 
Burton & Rogers Co., 857 Boylston, Boston, Mass. 
Electric Service Supplies Co., 17th & Cambria Sts.. Phils 
delphia, Pa. 
General Electric Co., Schenectady, N. Y. 
Hobart Bros. Co., Troy, Ohio. 
Hullhorst Micro Tool Co., 3240 E. Monroe, Toledo, O. 
Ideal Commutator Dresser Co., 1039 Park Ave., Sycamore, 


Il. 
Imperial. See Martindale Elec. Co. 
Martindale Electric Co., 1262 W. Fourth, Cleveland, Ohio. 
Onan, David W., 483 Royalstone Ave., Minneapolis, Minn 
See Electric Service Supplies Co. 


Laborator> 


See Electrodes for Gas Signs. 
See Scrapers. 
Bee Asbestos Slabs; also Melded 


and Barriers 


Peerless. 
Ransom & Randolph Co., Superior & Chestnut, Toledo, Ohio 
Simplex. See Weidenhoff, Joseph. 

South Bend Lathe Works, 425 E. Madison, 
Weidenhott, Joseph, 4352 Roosevelt Rd., 
White Dental Mfg. Co., S. S., 152 W. 
SNAP SWITCHES. See Switches. Snap 


SOAPSTONE 

For Switchboard Slabs and Barriers. 
Alberene Stone Co., 158 W. 28rd, New York, N. Y. 
Kirchberger & Co., Inc., 1425 37th, Brooklyn, N. J. 
Lin-Stun. See Westinghouse. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
SOCKET LININGS. See Linings, Socket 
SOCKET SHELLS. See Shells, Screw Socket. 
SOCKETS, Flashing. See Flashers, Sign. 


SOCKET Chain Attachments 
Chain Links, Chain Adjusters, Acorns, 
Insulated Chain Splicers. 

Abbott. See Harvey Hubbell, Inc. 

Arrow Electric Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 

Benjamin Elec. Mfg. Co., Des Plaines, Ill. 

bryant Electric Co., Bridgeport, 


South Bend, Ind 
Chicago. Li 
42nd, New York. 


Extensions, 


Duplex. See Warner Bros. Co. 

“ade, John E., 104 Point, Providence, R. I. Links, Insulators. 
Kasylite. See Rittenhouse Co., A. E. 

Economy. See Harvey Hubbell, Inc. 

Flory, Wm. E., 38 W. 32nd, New York, N. Y. (Decorative 


Pull Chains.) 

Gripper. See Wittenberg Bros. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. (Metal Pull Tassel.) 


Hubbell, Inc., Harvey, Bridgeport, Conn. (Links and Acorns. 
Metal Pull Tassels.) 
Paiste. See Hart & Hegeman Mfg. Co. 


Pass & Seymour, Inc., 
Chain Tassel.) 

P. & 8. See Pass & Seymour, Inc. 

Rittenhouse Co., A. E., Honeoye Falls, N. Y. 
Agent, Hatheway & Co., 

Rodale Mfg. Co., 

Royal. See Sears, 

Scovil Mfg. Co., 


Solvay Sta., Syracuse, N. Y. (Pull 


(Sole Selling 
16 Hudson, New York, N. Y.) 
200 Hudson, New York, N. Y. 

Henry D 


Waterbury, Conn. (Acorn.) 


Sears, Henry D., 50 Boylston, Boston, Mass. 

Waterbury Brass Goods Co., Waterbury, Conn. (Acorns.) 
Weber. See Sears, Henry D 

Wittenberg Bros., 60 Shipman, Newark, N. J. Links. Insu- 


SOCKET REDUCERS 
Arrow Elec. Div. of Arrow-Hart & Hegeman Elee. Co., 


Hartford, Conn. 

Benjamin Elec. Mfg. Co., Des_ Plaines, Ill. 

Can-del-lite. See Sears, Henry 

Eagle Electric Mfg. Co., 59 Hall, New York, N. Y. 

Electric Co., 94 Allyn, Hartford, Conn. 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 

Hart & Hegaman Div. of Arrow-Hart & Hegeman Elec. Co. 
Hartford, Conn. 

Morse Ce., Frank W., 291 Congress, om... Mass. 

Pass & Seymour, Solvay Sta., Syracuse, N. Y. 

Propp Co., M., 524 Broadway, New York, N. Y. 

Rodale Mfg. Co., 200 Hudson, New York, N. Y. 

Sears, Henry D., 80 Boylston, Boston, Mass. 

SOCKETS, Radio. See Radio Receiver Parts. 


SOCKETS AND RECEPTACLES, Lamp 
Bases other than Standard (or Medium) are indicated 


as follows: Mogul, M; Candelabra (or Miniature), C. 
BEE cameabesdccbocevoccccesevesesseees See K 
Composition  ..cccccccccccccsccccesces See W 
Metal Shell ...cccccsccccccccccveccces See B 
POPOMBIB ncccccccccccccccvccccccccese See A 
PUR GRO cccccccccccccccccccscceces See P 
PUG DOPOUGR cccccccccccccccccsceccce See T 
ign TRSCASES  .cccccccccccccccscces See A 


C. See Leviton Mfg. Co. 
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Acme Elec. & Mfg. Co., Canal & 
es cee, wee, OE, Siewee oc oo ce os wes @ 
Ajax Elec. Specialty Co., 
Chestnut, St. Louis, Me....ccccces os sae elas > 
Alabax. See Arrow Elec. Co. 
Alcor Mfg. Co., 4605 W. Madison, 
<a ar 
Appleton Electric Co., 
Ave., Cihenae, Ill. .ccccscccce case ewes © 
Armstrong & White, 9th and Li 





Ave., Pittsburgh, Pa..... . 4 
Arrow Elec. Div. of Arrow-Hart & | 
Hegeman Elec. Co., Hartford, Conn. M C K TP BA 


Arrogrip. See ‘Arrow Elec. Co. 
A. & W. See General Outdoor Adv. Co. 
— ae. Co., 625 N. Third, ~—_ 


rr PB 
Best. See United ‘States’ Elec. “Mfg. ‘Corp. 
Bryant Elee. Co., Bridgepert......M C K T P B 
C-H. See Cutler-Hammer Mfg. Co. 
Circle F Mfg. Co., Trenton, N. J....M..K TPBA 


Cirele T. See Trumbull Elec. Mfg. Co. 
Celt’s Patent ue aoe Mfg. Co., 


Hartford, peeensecasoe 06 60 be 00 0 66 28 
Connecticut Elec. Mfg. Co., Bridge- 

DOEE, COMM. coccccccccccccccccsece Bar eo Sos BO 
Crouse- Hinds Co., Gyrecuse, N. Y¥... A W .. oc ce ee 
Cutler-Hammer, Inc., 1287 St. 

Paul Ave., Milwaukee, Wis.. siteet ae a ae eS 
Durex. See Wheeler Reflector Co. 


Eagle Elec. _ Co., 59 Hall, a 


lyn, N. Y. eeceecee oe ae O68 ee Re OR 
Economy Fuse & * Mts. Co., “a717 

Greenview Ave., Chicage, lil. Saleen ee 
Far-Go Elec. Mfg. Co., 368 Breome, 

MP UNE, Bi. Mevccdasccqcunesess «eo Cc 
Wederal Electric Co., 8700 8." a 

Chicago, Ill. ee Rhee eke ane 


Flute. See Fen & Seymour. 
Flutelier. See Pass & Seymour. 
Frink Co., Inc., 369 Lexington Ave., 

Wow Voth, Ne Fe cccccccccccecess me vias ct Os 
Geynor Elec. Co., Bridgepo ie es 40 46 eeee 2 
General Elec. Co., Merchandise Dept., 

Bridgepert, Comm. ..cccoccccccseses BEeBwetr sé 
Hart & Hegeman, Div. of Arrow-Hart 

& Hegeman Elec. Co., Hartford, 


Conn. 

Hoosick Falls Radio & Elec’! Parts 
Mfg. Co., Hoosick Falls, N. Y 
Horan Co., E. §., 550 Monroe, 
een 590) ihe eee ee — 
Hubbell, Inc., Harvey, Bridgeport, Conn. M C K T P BA 

H. & H. See Hart & Hegeman. 
[I-D-A. See Watson Mfg. 


Carl- 


Leviton Mfg. Co., 226 ‘Newell, Brook ae AEs oil aie 


Levolier. See McGill li Mfg. 
Liberty Bell. See Hart & isinte. 
Locat-A-Catch. 
McGill Mfg. Co., 
Majestic Elec. Mfg. 
St. Louis. (Lamp ae a ons ee 
Molded Socket Corp., Railroad, Pa. ee, Tere a 
Multi Elec’l Mfg. Co., 1840 W. Math, 
Chicago, IIL ese TRTeret ea Tae 
Multilok. | See Circle ¥ Mfg. “Go. 
Newgard. See Multi Elec’l Mfg. Co. 
New Wrinkle. See Bryant Elec. 


Noark. See Colt’s Patent Fire Arms 
4 All. See Propp Co., M. 
P. & 8S. See Pass 8 


mour. 
tation, Syra- 

Wie Be. ahehasnednsandes tices MC 
Paulding, John 1; New Bedford, Mass... .. 
Perkins. See Bryant Elec. Ce. 
eS pe. Findlay, olde walne ee ee 
Propp Co., M., ‘Broadway, New 

York, N. ele ee wk SS law ee bao 
Quick Catch. ‘See Hubbell, Tne. 


Royal. See b 
117 a. 


Pass & Seymour, Solvay eere 
is we ee Oe 


>> 


Henry 
Ryan Appliance Co., 
SPOOR, BW. Ticvccsccccsccesecoses 
Safti Soc. See Molded Socket Corp. 


Searo, Henry D., 80 Beylston, Boston M C K T P B A 
Security. See Circle F Mfg. Co. 
Shurlock. See Pass & our. 
Siemen Co., Bridgeport, rere ee a 
Taplet Mfg. Co., 3709 Pewelton Ave., 

Philadelphia, Pa. .... eae oy ee eniew, 6e-kee 
Titan. See Bryant Elec. Co. 
Trumbull Elec. Mfg Co., — es 

ville, Conn. Ww ae ae - & 
Union Insul. Co., Parkersburg, w. . .e 
United States Elec. me. Corp., 20" Ww. 

14th, New York, N. weana ee <e ee ae 
U. 8. Electric o. 311 Chabera” Bt, 

Trenton, . ° « & 
Walco. See dae kk te WA. 
Waterbury Button & Moulding Co., 

Waterbury, Comm. ....ccecscccesee oo 
Watson Mfg. Co. J._E., 5506 N. 

Fifth, Philadelphia. _ serene 

Fixture) .. ee ie chee eee 

Weber. See Sears, “Henry aM 
en Reflector oo. eT Congress 

-, _ Boston, sie os eke 6h: 505 etme 

wood Electric Co., C. fe 565 Broad- 

way, New York. ee gnenlealnalaallbalialia 


Woodwin. See Wood Elec. Ce. 
Wrinklet. See Bryant Elec. Co. 


SOLDER, Aluminum 

Allen Co., Inc., L. B., 6750 Bryn Mawr Ave.. 

Aluminum Solder Corp. of America, 730 Fifth Ave., 
York, N. Y. 

Lasher-Weeber Co., 261 Franklin, 
Lenk Mfg. Co., 30 Merrimac 

Platt Bros. & ‘Co., Waterbury, Conn. 

Solderlume. See Aluminum Solder Corp. of Ameria 

Supreme. See Lasher-Weeber Co 

Tinion Smelting & Refining Co., Newark, N. J 

Usarco. See Union Smelting & Refining Co 


Chicago, ID 
New 


Boston, 
Boston, Mass 


Mass 
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Eagle. See Hoyt Metal Co. 





Electrical SLATE 


Large Stocks—Quick Deliveries. Send 


vour Slate orders to us. 


DAVIS SLATE & MFG. CO. 
618 East 40th St., Chicago, Ill. 











BA 


; >> 


re. 


ago, Il 
e., New 


Send 


August, 1929 
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Specially Shaped 
Sponge and 


Solid Soft 
ftubber 
products -; 





(Reg. U. 8S. Pat. Off.) 


or hundreds of 
electrical uses 


rhe many points of con 
tact where insulating pro 
tection is needed to absorb 
shock, vibration and 
microphonic noises can be 
taken care of in a satis 
factory manner with 
““Toyco’’ Sponge and Solid 
Soft Rubber Specialties 


All ‘‘Toyco’’ products are 
made of virgin rubber to 
guarantee good aging 
quality and efficient § ser 
vice 


““Toyco’’ Sponge Rubber 
is a low-gravity stock and 
can be supplied in many 
degrees of density, either 
in standard sheets 20’x 
20” or die-cut and moulded 
for special purposes 


Send blueprints or de 
tailed specifications and 
we shall submit full par 
ticulars and prices 


The Toyeraft Rubber Co. 


Dept. “Ww” 


Ashland, Ohio 























OIL 


Your chief aid in 
power breakdowns 
efficient lead wire 
pregnated and ba 


We want 
to send 
you this 


FREE 





An ally 
in your 
war on 
power 
losses - - - 


TUBING 


eliminating expensive 
is Turbo,—the really 
insulation. It is im- 
ked, inside ana out, 


and is extraordinarily tough and flexible, 


Sample unaffected by oils, acids, moisture or 
weather. Test Turbo, and you will find 

Booklet it a very high grade spaghetti. The 

—test sample booklet is free,—why not test 
Turbo protection,— it will help you con- 

Turbo trol power losses. 

yourself 


WILLIAM BRAND & CO. 


Also makers of 
mica products, 
condenser paper, 


and Turbo filling CHICAGO—ST. 


268 Fourth Ave., New York City 


LOUIS—DETROIT 


compounds SAN FRANCISCO—LOS ANGELES 


































Coiled Springs 


i 
Flat Springs 


ghee tent 


Small Stamping 


° 












in any quantity 


so 


of any material 


> Ss 


for the 





Electrical Manufacturer 
May we figure on 


your needs ? 


THE WALLACE BARNES CO. 


BRISTOL, CONNECTICUT 











Barnes 


COLD ROLLED SPRING STEEL SCREW MACHINE PARTS 
SPRING WASHERS ASSEMBLIES SMALL STAMPINGS 


SPRINGS 


made 
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SOLDER, Bar and Wire—Continued 


Genuine A. See Hoyt Metal Co 

Hoyt Metal Co., St. Louis. Mo. 

National Bearing Metal Corp., Div. More-Jones Brass & 
Metal Co., 4930 Manchester Ave., St. Louis, Mo 


SOLDER, Self-Fluxing 
American Solder & Flux Co., 2910 N. 16th, Philadelphia. 
Dutch-Boy. See National Lead Co. 

Gardiner Metal Co., 1366 W. Lake, Chicago, Ill. 

Kester Solder Co., 4210 Wrightwood Ave., Chicago, II. 
Lenk Mfg. Co., 32 Merrimac, Boston, Mass. 

National Lead Co., 111 Broadway, New York, N. Y. 
Silva-Wares, Inc., 134 W. 26th St., New York, N. Y. 
Solderall Co., 129 Sussex Ave., Newark, N. J. 

Tinol. See American Solder & Flux Co. 


SOLDER, Silver 
Handy & Harman, 57 William, mos York, N. Y. 
Wilson Co., H. A., Newark, N. 
SOLENOIDS. See Coils, Finished. 
SOLDERING 

Compounds. See Soldering Compounds. 


Irons. See Soldering Irons. 
Machines. See Soldering Machines, Commutator 
Tools. See Torches and Furnaces 


SOLDERING COMPOUNDS 
Stick Paste, Flux Salts, Fluid. 

Allen Co., Inc., L. B., 6750 Bryn Mawr Ave., Chicago, Ll 
(Soldering, Stick Paste, Salts, Liquid Oil, Welder, Alu 
minum Flux, Fountain Brushes.) 

American Solder & Flux Co., 2910 N. 16th, Philadelphis, Ps 
Flux, Paste, Salts. 

Amco. See American Solder & Flux Co. 

Anchor. See Garden City Laboratory. 

Benson Co., Alex R., Hudson, N. Y. 

Burnley Battery & Mfg. Co., 
Stick. 

Brunner Chemieal Wks., 

Callahan & Co., Geo., 


(Salts and Paste.) 
North East, Pa. Paste anc 


217 E. 8rd, Cincinnati, O. 
218 Front, New York. (Fluid.) 
Central Stamping Co., 206 Broadway, New York, N. Y. 
Paste and Salts. 


Challenge. See Highland Electro Chemical Co 


Conductalute. See Technical Products Co. 
Crescent. See McGill Mfg. Co. 
Diamond. See Burnley Battery & Mfg. Co. 


Dielectric Mfg. Co., St. 
Dunton Co., M. W., Providence, R. I 

Dutch-Brand. See Van Cleef Bros. 

Eureka. See Grasselli Chemical Co 

Fluxite. See Monarch Products Co. 

Garden City Laboratory, 300 W. Adams, Chicago, II. 
General Elec. Co., Merchandise Dept., Bridgeport, Conn. 


(Paste) 
Grasselli Chemical Co., Guardian Bldg., Cleveland, O. 


Louis, Mo. 


Highland Electro Chemical Mfg. Co., Connellsville, Pa 
(Paste, Stick, Salts.) 

Incomparable. See Reade Mfg. Co. 

Leveridge, Inc., Chas. W., 246 Fulton, New York, N. Y. 


Luco, See Lukens Metal Co. 


Lukens _— Co., T. F., 1105 Fairmount Ave., Philadel- 
phia, Pa. 

McGill Mfg. Co., Valparaiso, Ind. Fluid. 

Mitchell-Rand Mfg. Co., 19 Vesey, ~~ York. (Paste.) 

Monarch Products Co., Red Bank, N. 

Neutral. See Dielectric Mfg. Co. 

New-Idea. See Hartwig Co., Wm. 

Nokorode. See Dunton Co., M. W. 

Oakwood. See Weaver Specialty Co. 

Paragon Insulating Co., 5716 Euclid Ave., Cleveland, O. 

Pfanstiehl Chemical Co., Waukegan, IIl. Paste, Salts, 
Sticks, Fluid, Oil, and Solid Sal Ammoniac. 

Queens. See Brunner Chemical Works. 

Reade Mfg. Co., 133 Hoboken Ave., Jersey City, N. J 
(Fluids, Salts, Paste). 

Redens. See Reade Mfg. Co 


Red-Letter. See Ruby Chemical Co. 
Rodale Mfg. Co., 200 Hudson, New York, N.Y. 
Rotax Mfg. Co., 380 E. 133rd, New York, as 
Ruby Chemical Co., Columbus, O. 

Ruby Fluid. See Ruby Chemical Co 
Salbrick. See American Solder & Flux Co. 
Snarr & Co., Geo. W., 110 8S. Ninth, St. 


(Paste. ) 
Snowflake. See Grasselli Chemical Co 
Snowflake. See Highland Electro Chemical Co 
Solderine. See Central Stamping Co 
Solderite, Inc., 22 Green, Newark, N. J. 
Speco. See Pfanstiehl Chemical Co. 
Standard. See Grasselli Chemical Co. 
Star. See McGill Mfg. Co 
Superior. See Highland Electro Chemical Co. 
Technical Products Co., 114 S. Sheridan Sq., 
Pa. (Paste.) 


(Paste.) 


Louis, Mo. 


Tinol. See American Solder & Flux Co. 

Van Cleef Bros., 7722 Woodlawn Ave., Chicago, Ill 
Weaver Specialty Co., 6344 Aurelia, Pittsburgh, Pa. 
Yager’s. See Benson Co., Alex. R. 

Yankee. See Leveridge, Inc., Chas. W. 
SOLDERING IRONS 

Acme Elec. Heating Co., Dept. R, 1217 Washington, Boston 
Adroit. See Adrola_ Corp. 

Adrola Corp., Port Jefferson, N. Y. 

American Beauty. See American Elecl. Heater Co. 
American Elecl. Heater Co., Detroit, Mich. 

B-D. See Bleadon-Dun Co. 

Beardsley & Wolcott Mfg. Co., Waterbury, Conn. 
Beckwith Machine Co., 402 N. Chestnut, Ravenna, Ohio. 
Betsy Ross. See Central Flatiron Mfg. Co. 
Bleadon-Dun Co., 2300 Chicago, IIl. 


Warren Ave., 
Brach Mfg. Corp., L. S., Newark, N. J. 
Burnley Battery & Mfg. Co., North East, Pa. 
Central Flatiron Mfg. Co., Johnson City. N. Y¥. 
Chapman Machine Co., Terryville. Conn. 


Cutler-Hammer, Inc.. 1288 St. Paul Ave., Milwaukee. 

Davis Specialty Works, East Gary, Ind. 

Dominion Elec’] Mfg. Co., 712 Ontario Ave., N., Min- 
neapolis. 

Dover Mfg. Co., Dover, O 

Drake Elec. Wks.. 3943 Lincoln Ave., Chicago, Ill 


Edison Elec. Appliance Co., 

Electrahot Mfg. Co., 525 S. 4th. Minneapolis, Minn. 

Electric Heat Control Co., 5902 Carnegie Ave.. Cleveland 
(Transformer Soldering Outfit.) 

Electric Soldering Iron Co., Inc., 135 W. New York 

Electrical Products Mfg. Co.. 

£nco. 


5600 W. Taylor, Chicago, Ill 


17th, 
Providence, R. I 
See Electrical Necessities Corp. 
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SPRINGS 


Coiled 
special 


wire springs; 
shapes from 
brass, phosphor bronze, 
chrome vanadium, music, 
hard drawn or oil tem- 
pered wire. Also Cad- 
mium plated springs 


~ by Hunter 


HUNTER_ PRESSED 
STEEL CO. 


Lansdale, Pa. 


Electrical 


Pittsburgh, 





Esico. See Electric Soldering Iron Co. 
Everhot. See Swartzbaugh Mfg. Co. 
Ever-Ready. See Gold Seal Elec. a 
General Electric Co., Schenectady, N. 


S50 Park Ave., 


Gold Seal Elecl. Co. of Ohio, Inc.. New 
York, N. Y. 

Home. See Majestic Elec. Appliance Co. 

Illinois Stamping & Mfg. Co., 220 N. Jefferson, Chicago, Ill. 

Industrial. See Permway Mfg. Co 

Jiffy. See Koch & Co, Paul W. 

Junior. See Drake Elec. Wks. 


King. See Electric Heat Control Co. 

Koch Co., Paul W., 23 8. Wells, Chicago. (Solder Dipper). 
Landers, Frary & Clark, New Britain, Conn. 

Mfg. Co., 30 Merrimac, Boston, Mass. 

Lotan. See Simplex Flux & Solder Co. of America. 

Lucifer. See Jon®@s Point Tool & Elec. Co. 

Majestic Electric Appliance Co., San Francisco, Cal. 
Manning-Bowman & Co., Meriden, Conn. 


Lenk 


Mechanics. See Drake Elec. Wks. 

Moto-Ray Mfg. Co., 169 Massachusetts Ave., Boston, Mass. 

National Specialties Co., Howell & Tyler Sts., Fort 
Wayne, Ind. 

Northern Elec. Co., 2833 N. Western Ave., Chicago, Ill. 

Queen Quality. See Watlow Elec. Mfg. Co. 

Quick-Hot. See Moto-Ray Mfg. Co. 

Radio. See Drake Elec. Wks. 

Red Bird. See Security Electric Mfg. Co. 

Kegular. See National Specialties Co. 

Reliance. See Landers, Frary & Clark. 


Samson Cutlery Co., 8 Jones St., Rochester, N. Y. 
Security Elec. Mfg. Co., 2635 re Chicago, Ill. 
Silver King. See Illinois Stamping & Mfg. Co. 

Simplex Flux & Solder Co. of America, 1968 E. 66th, Cleve 


land, O. 
Superior Elec. Products Corp., 1800 8S. 13th, St. Louis, Mo. 
Swartzbaugh Mfg. Co., 1501 W. Bancroft, Toledo, 

Torrid. See Beardsley & Wolcott Mfg. Co. 

Trent, Harold E., 295 N. Lawrence, Philadelphia, Pa. 
Varick Elec. Mfg. Co., 28 E. 21st St., New York, N. Y. 
Vulean Elec. Heating Co., 225 Varick, New York, N. Y 
Waage Elec. Co., 5100 W. Ravenswood Ave., Chicago, Ill. 
Ward Mfg. Co., 937 Wellington Ave., Chicago, Ill. 

Watlow Elee. Mfg. Co., 1320 N. 23rd, St. Louis, Mo. 
Wellmade Elec. Co., Torrington, Conn. 


SOLDERING MACHINES, Commutator 
(For production soldering of small commutators). 


Allatonce. See Chapman Electric Works, P. E. 
en — orks, P. E., 1820 Chouteau Ave., &1 
uis o 


SOLENOIDS. See Coi 
SOLVENTS & REDUCERS, VARNISH. See Paint, Var 


nish, seeguer, 
SPAGHETTI. Varnished fabric. 


a - CHANGING UNITS. See Gears (Speed Changins 


SPEED. ‘INDICATORS. See Tachometers 
ae MACHINES, WIRE. See 2 Wire Manufacturins 
achines. 


SPRAYING OUTFITS 

Airway. See Chicago Utilities Corp. 

Babco. See Simons Paint Spray Brush Co. 

Beach Air Brush Co., Willard C., Harrison, N. J. 
Chicago Utilities Corp., 3120 Carroll Ave., Chicago, IIL 
De Vilbiss Mfg, Co., 3750 Detroit Ave., Toledo, Ohio. 
Eclipse Air Brush Co., 79 Orange, Newark, a 
Electric Sprayit Co., 820 E. Colfax Ave., South Bend, Ind 
Eureka Sprayers, Inc., 87-28 130th, Long Island City, N. Y. 
Ideai Air Brush Mfg. Co., 203 Lafayette, New York, N. ¥ 
Kellogg Mfg. Co., 97 Humboldt, Rochester, N. Y. 

Koch Bros. Mfg. Co., 2339 Nelson, Chicago, Ill. 

K B. See Koch Bros. Mfg. Co. 
Metal Specialties Mfg. Co., 338 N. Kedzie Ave., 

Macleod Co., 2232 Bogen, Cincinnati, O. 

Paasche Air Brush Co., 1909 Diversey Parkway, Chicago, IIL 
Pioneer Air Compressor Co., 243 Canal, New York, N. Y. 


Chicago, 


Presto. See Metal Specialties Mfg. Co. 

Reliable Mfg. Co., Dwightway & Fourth St., Berkeley, Cal. 

Simons names Spray Brush Co., 17 Maryland Ave., Day- 
ton, . 

Simplex Spray Equipment Co., 552 W. Lake, Chicago, Il) 

Spray-All. See United States Air Compressor Co., 5300 
Harvard Ave., Cleveland, Ohio. 

Sprayit. See Electric Sprayit Co. 

United States Air Compressor Co., 5300 Howard Ave., 
Cleveland, 


Wold Air Brush Mfg. Co., 
Chicago, Ill. 

SPREADERS, COIL & LOOP. 
Armature & Field Coil. 

SPRING MAKING MACHINES 

Sleeper & Hartley, Inc., Worcester, Mass. 


SPRINGS 


2173 WN. California Ave., 
See Winding Machines 


Advance Spring & Wire Co., Carroll Ave. & Wood St., Chi- 
cago. 
Barnes-Gibson-Raymond, Inc., 6400 Miller Ave., Detroit, 


Mich. 
Cary Spring Works, Inc., 240 W. 29th St., New York, . Y 


Chapin Co., Chas. E., 227 Fulton, New York, 
Cleveland Wire Spring Co., Cleveland, O. 
Cook Spring Co., Ann Arbor, 


Mich. 
Cuyahoga Spring Co.. Berea Rd., Cleveland, 0. 
Dunbar Bros. Co., Bristol, Conn. 
Eureka Tinware Mfg. Co., 135 W. 20th, New York, N. Y 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 
Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, III. 
Hubbard Spring Co., M. D., Pontiac, ee 
Lee Spring Co., 34 Main, Brooklyn, ae 
Miller & Van Winkle, Inc., 18 Gite. “Brooklyn, a2 
Hunter Pressed Steel Co., Landsdale, Pa. 
Newcomb Spring Corp., 234 40th, Brooklyn, N. Y. 
Peck Spring Co., Plainville, Conn. 
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‘ For those who want the best 


a SOLDERING FLUID 


Non-poisonous, non-corrosive, 
nomical, quick acting. Shipped “tf 


tin. A liberal sample free. 


The 
Ruby Chemical 
Company 
Columbus, Ohle 


Reades SOLDERING 








NON CORROSIVE 


SOLDERING FLUxes FLUIDS, SALTS, PASTES 


Specialists in the manufacture 
of quality fluxes for 45 years. 


Tell us your soldering problems. 
READE MFG. CO., 133 Hoboken Ave., Jersey City, N. J. 





Manufacturing 
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Peterson Spring Co., 1660 Beard Ave., Detroit, Mich. 
Rapid Spring Co., 222 Second Ave., Pittsburgh, Pa. 


Raymond Mfg. Co., Corry, Pa. 

Standard Spring and Manufacturing Ce., 236-42nd & 
Brooklyn, N. Y. 

Steinen & Co.. 297 Washington, Newark, N. J. 


Wallace Barnes Co., Bristol, Conn. 
Young Industries, Inc., L.. A., Detroit, Mich. 
STAMPED BOXES. See Cabinets, Sheet Steel. 
STAMPINGS, Fibre. See Fibre. 
Sheet Metal. See Fixture Fitt 
Sheet Steel. See Stampings, Stiet Steel. 
Small. See Stampings, Small 


STAMPINGS, Sheet on 
Heavy Stamping and Drawin 
Acklin Stamping Co., 1925 Nebraska, Toledo, O. 
American Stamping Co., 978 E. 64th, Cleveland, O. 
Beaver Mfg. Co., 625 N. Third, Newark, N. J. 
Bossert Corp., Utica, N. Y. 
Eureka Tinware Mfg. Co., 135 W. 20th, New York, 
Faries Mfg. Co., Decatur, Ill. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 
weuder, Paeschke & Frey, St. Paul & 15th, Milwaukee 
Hubbard & Co., Pittsburgh, Pa. 
Janney, Steinmetz & Co., 1421 Chestnut St., Philadelphia 
Massachusetts Machine Shep, Inc., Boston, 5 
Mathews Mfg. Co., 104 Gold, Worcester, Mass. 
Metropolitan Devices Corp., 1250 Atlantic Ave., Brooklyn. 
Mullins Mfg. Corp., Washing Machine Division, Salem 
Ohio. (Vitreous Enameled) 
homas & Skinner Steel Products Co., 1102 E. 23rd, In 
dianapolis, Ind, 
Trusecon Steel Co., Youngstown. O 
United States Stamping Co., Moundsville, W. Va. 


STAMPINGS, Small 
Small Stamped Metal Parts for Electrical Devices. 
Advance Tool & Die Casting Co., 1654 Holten, Milwaukee 
Aerial Machine & Tool Co., 79 Grand, New York, N. Y. 
American Radio Hardware Co., 135 Grand, New York, N. ¥ 
American Stamping Co., 978 E. 64th, Cleveland, 0. 
Arrow Automatic Products Corp., 27 Vestry, New York, N. ¥ 
Sarnes Co., Wallace, Bristol, Conn. 
Beaver Mfg. Co., 625 N. Third, Newark, N. J. 
Bridgeport Brass Ce., 774 E. Main, Bridgeport, Conn. 
Bull Dog Electric Products Co., Detroit, Mich. 
Chase Brass & Copper Co., Waterbury, Conn. 
Clarke Metal Products, Inc., 490 Hancock Ave., 
Conn. 
Elco Tool & Screw Corp., Rockford, Ill. 
wureka Tooi & Machine Co., Newark, N. J 
Decatur, Ill. 


Faries Mfg. Co., 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y¥ 
Paeschke & Frey, St. Paul & loth, Milwaukee 


N. ¥ 


Bridgeport 


Geuder, 

Grammes & Sons, Inc., L. F., Allentown, Pa. 

Gray Bros. Co., Plano, Ill. 

Hubbard Spring Co., M. O., Pontiac, Mich. 

Hubbell, Inc., Harvey, Bridgeport, Conn. 

Krischer’s Mfg. Co., 255 Calyer, Brooklyn, N. Y. 

Lansing Stamping Co., Lansing, Mich. 

Lenz Metal Stamping "Wks. . J., 199 Franklin, New York 

Massachusetts Machine Shop, Inc., Boston, Mass. 

Mathews Mfg. Co., 104 Gold, Worcester, Mass. 

Mechanics Tool & Stamping Co., 7 Summer, Worcester, Mass 

Mutual. See Bull Dog Elec. Products, Co. 

Patton-MacGuyer Co., Providence, R. I. 

Paul & Beekman Mfg. Co., 1734 N. Fifth, oy nitedstohte, Pa 

Plume & Atwood Mfg. Co., 474 Bank, Waterbury, Goan 

Precision Metal Workers, 3100 Carroll Ave., Chicago, Il 

Premax Products, Inc., Niagara Falls, N. Y. 

Quadriga Mfg. Co., 213 W. Grand Ave., Chicago, Ill. 

Risdon Mfg. Co., Naugatuck, Conn. 

Scovill Mfg. Co., Waterbury, Conn. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Soss Mfg. Co., Roselle, N. J. 

Steinen & Co., 297 Washington, Newark, N. J. 

Thomas & Skinner Steel Products Co., 1103 E. 28rd, In- 
dianapolis, Ind. 

United Stamping & Mfg. Co., Cleveland, Ohio. 

United States Stamping Co., Moundsville, W. Va 


eee. Moreen, Inc., 634 Lexington Ave., Rochester 

Waterbury Brass Goods Corp.. Waterbury, Conn 

Waterbury Button & Moulding Co., Waterbury, Conn 

Waterbury Mfg. Co., 236 Grand, Waterbury, Conn. 

Waterbury Metal Wares Co., Waterbury, 

Western Cartridge Co., East Alton, Ill 

Zierick Machine Wks., F. R., 68 E. 13lst St., New 
York, N. Y. 

STANDS, Armature 

Columbia Machine Werks & samoute yen Co., Atlantie 


Ave. and Chestnut S8t., Brooklyn, 


Electric Service Supplies Co., 17 & 5 Sts., Phila 
delphia, Pa 

Onan, David W., 43 Royalstene Ave., Minneapolis, Minn 

Peerless. See Electric Service Supplies Co. 


Ridlon Company, Frank, Boston, Mass. 
Weidenhoff, Joseph, 4352 Roosevelt Rd., Chicago, Ill. 
STARTERS, Motor. See Controllers, Motor; Switches, Re- 


mote Control; Switches, Knife; Safety; Switches, Smap 
ee Pa 
STEATITE Resistance Coil. 
STEEL CASTINGS” ‘See Castings, Steel. 
STEEL for Electric Appliances 
Elyria Iron & Steel Co., Elyria, O. 
Ryerson & Son, Jos., 2558 W. 16th, Chieago, Ill. 
STEEL, Magnet 
Ajax Electrothermic Corp., Trenton, N. J. 
Hercules Elec. Steel Corp., 145 Lafayette St., New York. 
Indiana Steel Products Co., 4545 S. Western Ave., Chicago 
Ludlum Steel Co., Watervliet. N. Y. 
Reed Co., Jr., David, 85 Adams, Brooklyn, N. Y. 
Swedmag. See Reid Co., Jr., David. 
STEEL SHEETS 
Agathon. See Central Alloy Steel Corp. 
Allegheny Steel Co., Brackenridge, Pa. 
American Rolling Mill Co., Middleton, Ohio. 
American Sheet & Tin Plate Co., Frick Bldg., Pittsburgh 


Armco. See American Rolling Mill Co. 
Armelec. See Empire Steel Corp. 

Central Alloy Steel Corp., Massillon, O. 
Cyclops Steel Co., Titusville, Pa. 
Dynelec. 


See Empire Steel Corp. 
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This Seal 
Makes Selling Easier 


The Cooke Seal Ring on your product 
will prove a strong sales point. Used in 
place of old-fashioned packing it takes 
the place of periodic repackings, thus sav- 
ing material costs and dollars lost from 
shut downs for repacking. Leak proof, it 
checks the loss of valuable or destruc- 
tive liquids. Running smoothly against 
the gland face it eliminates costly re- 
placements of scored shafts or sleeves. 
\lmost frictionless, it saves expensive 
power. These are just a few reasons 
why Cooke Seal Rings are being in- 
stalled everywhere. If you have a seal- 
ing problem of any kind we can solve 
it. Write us for details. 


COOKE 
Seal Ring 


46 N. Green St. 
Chicago, Iil. 
Dept. Q 


MAKE... Heating of 
Insulating Materials... 


TROUBLEPROOF 


Insulating material—if poured while be- 
low the proper temperature point, fails 
to fill the crevices—leaves “air pockets.”’ 


If poured at too high a _ temperature, 
paraffine or wax—insulation surrounding 
the coils, will be ‘‘fried out.” In either 
case trouble is likely to result. The 
safest, and surest way to keep insulating 
material at proper pouring tmperatures 
is by STA-WARM automatically 
controlled electric heat. STA- 
WARM uses a regulating thermostat 
of patcnted design which keeps insulat- 
ing materials always at the right pour- 
ing temperature. STA-WARM Heaters 
will fit your production operations. 
Write for details of types and sizes 


THE BECKWITH MACHINE CO. 
402 Chestnut St. Ravenna, Ohio 


AUTOMATIC ELECTRIC HEATERS 





Manufacturing 


t ‘ A 
ibilit 
The west-bound freight weaves into 
a siding and slows down to a quiet 
stop. Just four minutes after it has 
cleared the main track the Moun- 
tain Limited crashes past. Tons of 
valuable freight are safe—and price- 
less human cargo is speeding on- 
ward. 
Back of the sure movement of the 
train is quick, accurate judgment. 
and a switching mechanism that al- 
ways works. At the exact time there 
is only one right lever to pull—only 
one chance to act. On these rest 
responsibility ..... 
Leland recommendations are accurate 
and precise. A certain motor for a 
certain task is prescribed. It must 
function correctly—it has only one 
chance. 
The manufacturers of Leland Motors 
feel this keen sense of Responsibility 
to their customers, and are also 
appreciative of the recommendations 
they make from time to time. 
A.C. Repulsion Induction 


D.C. Compound Wound 
A.C. Polyphase 


Interchangeability of Frames 





114 


STEEL SHEETS—Continued 

mmpire Steel Corp., Mansfield, O. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Manelec. See Empire Steel Corp. 

Metelec. See Empire Steel Corp y 
Newport Rolling Mill Co., Newport, Ky 
Polelec. See Empire Steel Corp. 
Republic Iron & Steel Co., 335 
franelec. See Empire Steel Corp. 
Uniloy. See Universal Steel Co. 
Universal Steel Co., Bridgeville, Pa. 
Wheeling Steel Corp., Wheeling, W. Va 
STEEL, STRIP. See Strip Steel. 


Market, Youngstown, O 


STOCKS, Dies and Reamers 
Hall-Will, Inc., Twelfth & Cranberry, Erie, Pa 
Red-E-Hall. See Hall-Will, Inc. 


Toledo Pipe Threading Machine Co., 
STONES, Commutator 
Acme. See Green Equipment Corp. 
Caro. See Electric Service Supplies Co. 

Cleveland Stone Co., Union Trust Bldg., Cleveland, O. 
Co-operative Utilities Co., 1503 Columbia Ave., Philadel 


phia, Pa. 
Diamond Dee. See Co-operative Utilities Co. 
Electric Service Supplies Co., 17th and Cambria, 
delphia, Pa. 
Green Equipment Corp., Monadnock Block, Chicago, Ill. 
Ideal Commutator Dresser Co., 1039 Park Ave., Sycamore, 
bh 


Imperial. See Martindale Electric Co. 
Lombard & Co., Somerville, Mass. 
Martindale Elec. Co., 1262 W. Fourth, Cleveland, O. 


STOOLS, Factory; Steel 
Angle Steel Stool Co., Plainwell, Mich. 
Chicago Wire Chair Co., 613 N. La Salle, Chicago, Ill 
Royal Metal Mfg. Co., 1136 South Michigan Ave., Chicago. 
STORAGE 
Battery Plates. See Plates, 
Battery, Separators. 


1445 Summit, Toledo, O 


Phils 


Storage Battery. 
See ao 


Tools. See Tools, Storage Batte 

STRAINING MACHINES, INSULATION. See Wire 
Manufacturing Machines. 

STRAIGHTENERS, Armature Shaft 

Columbia Machine Werks & ne Iron Co., Atlantie 


Ave. and Chestnut St., Breoklyn, a 

STRANDING MACHINES. See Wire Manufacturing Ma- 
chines. 

STRIP STEEL 
(Hot and Cold Roll). 


Acme Steel Co., 2840 Archer Ave., Chicago, Ill. (Hot & 
Cold). 

American Steel & Wire Co., 208 8S. La Salle, Chicago, Ill. 
(Cold). 

American Tube & Stamping Plant (Stanley Wks.) Bridge- 
port, Conn. (Hot & Cold.) 

Athenia Steel Co., 135 William, New York, N. Y. (Cold.) 

Barnes Co., Wallace, Bristol, Conn. (Hot.) 

Central Alloy Steel Corp., Massillon, O. (Hot.) 

Griffin Mfg. Co., Huron & Cherry, Erie, Pa. (Cold.) 


Laclede Steel Co., 8th & Olive Sts., St. Louis, Mo. 
Latrobe Electric Steel Co., Latrobe, Pa. (Hot & Cold.) 
Republic Iron & Steel Co., Youngstown, 
Skaron Steel Hoop Co., Sharon, Pa. 

Stanley Wks., New Britain, Conn. Cold.) 

Steel and Tubes, Inc., Cleveland, ©. (Hot & Cold.) 


Superior Steel Corp., Union Trust Bldg., Pittsburgh, Pa 
(Hot & Cold.) 

Thomas Steel Co., Warren, Ohio. 

West Leechburg Steel Co., Farmers Bank Bidg., Pitts- 
burgh, Pa. (Hot & Cold.) 

STRIPPERS, Wire 

Acme. See A. Laubscher. , 

Artos Engineering Co., 115 Brown, Milwaukee, Wis. 
(Cutting, Stripping and Measuring). 

Austin Ce.. M. Desplaines, Chicago. Ill. 

Colonial-Premier Co., 229 W. Ohio, Chicago, Ill. 


Vicke Tool Co., Downers Grove, Ill. 

Electric Service Supplies Co., 17th & Cambria Sts., 
delpula, Pa. 

E-Z. see Pyramid Products Co. 

F. F. See France Mfg. Co. 

france M’%g. (»., 10325 Berea Rd., 
Driven. ) 

Goehst. See Klein & Sons. 

Hertman. See Service Sales & Mfg. Co. 

[deal Commutator Dresser Co., 1008 Park Ave., 


Il 
Ives Mfg. Co., Meriden, Conn. 
Klein & Sons, Mathias, Chicago, Ill. 
Laubscher, A.. 77 Fort Pleasant Ave., Springfield, Mass. 
Perfection. See Weber Machine Corp. 
Pyramid Products Co., 2311 S. State, Chicago, Ill. 
17005 Melgrave Ave., Cleveland 


— Sales & Mfg. Co., 

hio. 

Speedcraft. See Wire Stripper Co. 

Thomas Stee] Products Co., Warren, Ohio. 

Weber Maehine Corp., 33 S. Water, Rochester, N. Y. 

Wire Stripper Ce., 507_ Erie Bie. Cleveland, O. 

Zierick Machine Wks., loward, New York City 
(Motor Driven Stripper & Twister). 

SWITCHBOARD INSTRUMENTS. See Instruments, Port 
able and Switchboard. 

SWITCHBOARD OPALS. See 


Lenses. 
8WITCHBOARDS, SLABS AND BARRIERS 
See Asbestos Slabs; Meided Insulation: Slate; Soapstone 


Phila- 
Cleveland. (Motor 


Sycamore. 


SWITCH (Switches) 
Arms. See Posts, Binding. 
“‘across the Line’’ pe. See Controllers, Motor. 
Baby Knife. See Switches, Battery. 


Battery. See Switches, Battery. 
Canopy. See Switches, Snap. 
Clock Operated. See Switches, 
Feed Through. See Switches, 
Fixture. See Switches, Snap. 
Float. See Switches, Tank. 
Flush. See Switcher. Snap. 
Handles. See Handles, Wood 
Knife, Baby. See Switches, Battery & Baby Knife. 
Lever Radio. See Radio Mounting. 
Lever. See Switches, Snap, Lever. 
Limit. See Controllers, 
Mercury. See Switches, Mercury 
Motor Starting. Magnetie Type. 
Motor Starting. Non-Magnetic. 
Starting. 
Pendant. See Switches, Snap. 
Pressure Regulating. See Controllers. 
Push Button, Snap. See Switches, Snap. 
Push Button, Motor Starting. See Switches, Remote Control 
Radio Receiver. See Radio Mountings. 
Range. See Switches Snap; Heavy Duty 
Remote Control. See Switches, Remote Control. 
Reversing. See Controllers. 
Rotary. See Switches, Snap. 
Safety. See Switches, Knife. 
Snap. See Switches, Snap. 
Starter Type. See Controllers. 
Storage Battery. See Switches, 
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Time. 
Snap. 


See Centrollers. 
See Switches, Motor 


Storage Battery 


Electrical 


Surface. See Switches, Snap. 
Tank. See Switches, Tank. 
Time. See Switches, Time. 
Toggle. See Switches, Snap. 
Tumbler. See Switches, Snap. 


SWITCHES, Battery and Baby Knife 
Cut-Out Switches. 
Anti-Wood. See Keil & Son, Francis. 


Bridgeport Switch Co 209 Center, Bridgeport, Conn 
Bryant Electric Co., Bridgeport 
Chapman. See Frank W. Morse & Co. 


Chicago Elec. Mfg. Co., 2801 S. Halsted, eee Ill. 

Chicago-Jefferson Fuse & Elec. Co., 1505 W. 15th, Chicago 

Cirele T. See Trumbull Elec. Mfg. Co. 

Connecticut Elec. Mfg. Co., oe Conn. 

Crown. See Edwards & Co., 

Cutler-Hammer, Inc., 1288 st maul Ave., Milwaukee. 

Diamond H. See Hart Mfg. 

Edwards & Co., Inc., 140th hy ‘Exterior, New York, N. Y. 

Electrad, inc., 428 Broadway, New York, %. 

Eureka. See Frank W. Morse & Co. 

et Elec. Co., cor. East Ave. and 8th, Long Island 
City, N. Y. 

flandy. See Chicago Elec. Mfg. Co. 

H. & H. See Hart & Hegeman Div. 

Hart Mfg. Co., Hartford, Conn. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co 
Hartford, Conn. (Push Button.) 

Harwood. See Frank W. Morse & Co. 

Heinemann Elec. Co., Trenton, N. J. 

Jost. See Frank W. Morse & Co. 

Kappa. See Trumbull Elec. Mfg. Co. 

Keil & Son, Francis, 401 E. 168rd, New York, N. Y. 

Kendrick & Davis Co., Lebanon, N. H. 

Keystone. See Frank ‘W. Morse & Co. 

King Mfg. Co., B. C., 302 Park Ave., Brooklyn, N. Y. 

Knox Porcelain Corp., Knotville, Tenn. 

K-P-F Elec. Co., 855 Howard St., San Francisco, Cal. 

Kurz & Root, Appleton, Wis. 

Leviton Mfg. Co., 226 Newell, Brooklyn, N. Y. 

Lyons Mfg. Co. (Mt. Carmel), New Haven, Conn. 

Majestic Elec. Mfg. Co., 80 N. 12th St., St. 

Manhattan Elecl. Supply Co., 510 Sixth Ave., 

Morse Co., Frank W., Boston, Mass. 

Partrick & Wilkins Co., Philadelphia, Pa. 

Porcelain Products, Inc., Findlay, Ohio. 

Powerlite Switchboard Mfg. Co., 4149 E. 


Louls, Mo 
New York. 


79th, Cleveland, O 


Pullrite. See Frank W. Morse & Co. 

Reliabls Electric Co., 3145 Carroll Ave., Chicago, II. 
Samson Electric Co., Canton, Mass. 

Spero Elec. Mfg. Co., E. 33rd and Woodland Ave., Cleveland 
Sta-Rite. See Frank W. Mosse & Co. 

Trumbull Elec. Mfg. Co., Plainville, Conn. 


Trumbull-Vanderpoel Elec. Mfg. Co., Bantam, Conn. 
Wood Elec. Co., C. D., 565 Broadway. New York, N. Y 


SWITCHES, Mercury 
(For Temperature Control Apparatus.) 
Con-Tac-Tor. See Time-O-Stat Controls Co 
Cooper Hewitt Electric Co., 410 Eighth Ave., 
Cramblet Engineering Div. of Time-O-Stat 
286 Milwaukee. Milwaukee, Wis 


Hoboken, N. J. 
Controls Co., 


Febrice Thermostatic Control Co., 4750 Sheridan Rd., Chi- 
cago l 

General Kontroler Co., 200 E. First, Dayton, 0O. 

Kon-nec-tor. See Cooper Hewitt Elec. Co. 

Kontax See General Kontroler Co. 

Mercoid Corp., 564 W. Adams, Chicago, III. 

Safety Regulator Co., 529 S. Mathews, Los Angeles, Cal 


Time-O-Stat Controls Co., Elkhart. Ind. 


SWITCHES, Motor Starting 

Accessible. See Trumbull-Vanderpoel Elec. Mfg. Co 
Aces. See Colt’s Patent Fire Arms Mfg. Co. 

Adam Elec. Co., Frank, St. Leuis, Mo. 

Aurora Steel Products Co., Aurora, Ill. 

Barber Elec. Mfg. Co., North Attleboro, Mass. 


Bull Dog Electric Products Co., Detroit, Mich. 

Circle T. See Trumbull Elec. Mfg. Co. 

Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn. 
Columbia Metal Box Co., 226 E. 144th, New York, N Y 
Crouse-Hinds Co., Syracuse, N. Y. 

E. W. See Trumbull Elec. Mfg. Co. 

FA. See Adam Elec. Co., Frank. 

F. A. Triumph. See Metropolitan Plec. Mfg. Ce. 

Federal Steel Products Co., 2 Ave. L., Newark, N. J. 
Large-Dail Mfg. Co., 606 Cherry, Philadelphia, Pa. 
Leonard Elec. i; Co., 2907 Perkins Ave., Cleveland. 0 
Lundy Co., E. Fulton Bldg., Pittsburgh. 

MacMillen "Mfe. y 1400 N. Spring, Los Angeles, Cal. 
Major. See Adam Elec. Co., “rank. 


Mason. See Trumbull-Vanderpoe. 
—— Device Corp., 


Re F 
Metropolitan meee Mfg. 


Wlec. 


Mfg. Co. 
1250 Atlantic Ave., Breoklyn, 


a Co., Blvd. at 14th, Leng Island 
J, : . 

Murray. See Metropolitan Device Corp. 

Mutual. See Bull Elec. Products Co. 


Naro. See Metropelitan Elec. Mfg. Co. 

Noark. See Colt’s Patent Fire Arms Mfg. Co. 
Nublade. See Colt’s Patent Fire Arms Nite. ‘Co. 
Palmer Elec. & Mfg. Co., Waltham, Mass. 

Robbins & Myers, Inc., 8 Se. oO. 

Safe-Lock. See Trumbull-Vanderpoel Elec. Mfg. Co 
Safelock. See Westinghouse Elec. & Mfg. Co. 
Schmuckler & Sons, 22323 N. 28th, Philadelphia, Pa 
Square D e. Detroit, ‘eee 


adswerth Mfg. 
& Ce, Wm. F., 511 Shan 
Trumbull lec. Mfg. Co., Plain 
Trumbull-Vanderpoel Klee. Mfg. Co., Bantam, Conar 
T. V. Safelock. See Trumbull-Vanderpoel Elee. 
Unisafti. See Metropolitan Device Corp. 
Unit-Versal. See Bull Dog Elec. Products Co. 
Universal Metal Box & Products Co. 
Vv. V. Fittings Co., 711 Cherry, Philadelphia, Pa. 
Wadsworth Elec. Mfg. Ce., ngton, Ky. 
Westinghouse Elec. & Mfg. Co., Mansfield, O. 


SWITCHES, Remote Control 

P.sh Button, Magnetically Operated. 
Adam Electric (o., Frank. St. Louisa. Mo 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Automatie Switch Co., 154 Grand, New York, NY. 
Burke Controller Co., 369 Lexington Ave., New York, N. ¥ 
Clark Controller Co., 1146 E. 152nd, Cleveland, 0. 
Cramer & Co., R. W., 136 Liberty, New York, a 2 
Cutler-Hammer, Inc., 1287 St. Paul Ave., Milwaukee. 
Diamond H. See Hart Mfg. Co. 
Dunco. See Struthers Dunn, Inc. 
Electric Valve Mfg. Co., 68 Murray, 
General Electric Co., Merchandise Dept., 
Hart Mfg. Co., Hartford, Conn. 
H. P. See Palmer Elec. & Mfg. Co 
Industrial Controller Div. of Square D Co., Milwaukee, Wis. 
Kato Engr. Co., Mankato, Minn 
Lincoln Elec. Co., Coit Rd. & Kirby Ave., Cleveland, 0. 
Major, F. A., System. See Adam Elec. Co. 
Monitor Controller Ce., 51 8. Gay, Baltimore, Md 
Palmer Elec. & Mfg. Co., Waltham, Mass 
Precise Mfg. Co., 254 Mill, Rochester, N. Y. 
Protectoswitch. See Precise Mfg. Co. 
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Co. 
, Baltimere, Md. 
le, Conn. 


New York, N.Y. 
Bridgeport, Conn. 


Manufacturing 
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R. C. O. C. See South Bend Current Controller Co. 
Sauter. See Cramer & Co., R. W. 

Signal Engineering & Mfg. *Co., 146 W. 14th, New York 
South Bend Current Controller Co., South Bend Ind. 
Struthers Dunn, Inc., 1135 Race, Philadelphia, Pa. 
Takamine Corp., 208 Rawson St., Long Island City, N. ¥ 
Teeple Co., L. R., 540 E. Ninth, Portland, Ore. 
Triplock. See Monitor Controller Co. 
Trumbull Elec. Mfg. Co., Plainville, Cenn. 
Zenith Elec. Co., 537 8S. Dearborn, Chicago. Ill. 


SWITCHES, Snap 


KEY 
SD. SEO, own cméesasbecccsact See p 
Fixture (Canopy, Candelabra and 
Bey ATM) cccccccevcccccccces See F 
DEE  axdcdges cnwawdn'ces.cendoeeos See f 
Lever, Toggle, Tumbler.......... See 
POMBO nccccccccssccecceesscessé See p 
PU TIGURND ccccccectecccccovcee See P 
MORBTY ccccpesccccncccesesocceess See BR 
BERR cccccccsccccccccccccccces Sees 
See Also Switches, Snap; Heavy Duty. 
Adam Electric Co., Frank, St. juis, mes oe, ae 
Anylite Elec. Co., Ft. Wayne, Ind. . os 26 os me 
Arrow Electrie Div. of Arrow- Hart -. 


Hegeman Elec. Co., Hartford, Conn...fsp P R L F 
Arrow Head. See Arrow Elec. 
— Mfg. Co., 625 N. —. Newark, te 





» Be cvccocceceace Seeesecceave T « r 
Best. See Unitea States “Elec. "Mfg. Corp. 

Brascolite. See Guth & Co., Edwin. 

Bremer Elec. Mfg. Co., 139 N. Tth, 

Puiiateiphia, PO. cvccccccescvcccveces wx 
Bridgeport Switecn Co., ~ ae 

Bridgeport, Conn. ... nnece » 0s os ae BAe 
Bryant Elec. Co., Bridgepert, “Conn...... . spPRBLF 
B. S. Co. See Bridgeport Switch Co. 

Carling Tool & Machine Co., 32 Union 

Pietd, TREE, Ciisccccccccccccsces » co ce ce ae BE 
Circle F. Mfg. Co., Trenton, N. J...... Sac Pee 
Circle T. See Trumbull Elec. Mfg. Co. 

Commercial. See Gaynor Electric Co. 
Connecticut Elec. Mfg. Coe., Bridgeport, 

GOR, epetodccccsetcsenceeececesescoue . * RBLF 
Crouse-Hinds Co., Syracuse, N. Y.............L.. 
Cutler-Hammer, Inc., 1288 St. 

Ave., DMilbwmakes, Wi. cccccccscccccce os a ae 
Diamond H. See Hart Mfg. Co. 

Dugle. See Bryant Elec. Co. 
Economy Fuse Mfg. Co., 2717 SNe én ee és Bey 

Ave., Chicago, Ill. ° 5 ae 62 06 oe 
Gaynor Elec. Co., Bridgeport, ‘Conn. cea at son ae Oe 
General Elec. Co., Merchandise Dept 

Bridgeport, Conn. b606n 6s vege ceteeners spPRLF 
Glo-Guide. See Bryant Kiec. Ce. 

Gold Star Push Switch, See Hart & 

Hegeman. 


Guth & Co., Edwin, 2615 Washington Ave., 
St. Louis, Mo 
Hart Co., 
Hart & Hegeman, Div. of Arrow-Hart & 
Hegeman Elec. Co. (Door Bolt Control) f sp P R L F 
Hart. See Hart & Hegeman. 
H. & See Hart & Hegeman Mfg. Co. 
eae, Inc., Harvey, Bestorpart, Conn...sp....L P 
ost. See 


Morse, Frank 
163rd, — . 
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Keil & Son, om 401 E. 
WO, Te Eennconcssegneces ceceseceses ee eu 66 

Leviton Mfg. — 226 Newell, Brooklyn. ........ F 

Levolier. See McGill Mfg. Co. 

McGill Mfg. Co., Valparaiso, Ind....... Sis ve ca hh 

Marks Pyodests Co., 80 N. Ninth, Breok- 


» Ie 
Metropolitan Elec. Mfg. Co., 
14th St., Long Island City, N. Y...... om ane <i 
Morse Co., Frank W., 291 Congress, Boston. .. P .. 
National. See Standard Elec. Mfg. Ce. 
New England. See Paulding, John L. 
Nutmeg. See Hubbell, Harvey, Inc. 
Operite. See Morse Co., Frank W. 
rom & Seymour, Solvay Sta., en 





; / - Lf 
Paulding, John I, New Bedford, Mass.... A 
Pen Tap. See Beaver Mfg. Co. 

Perkins. See Bryant Elec. Co. 


Pilot Radio $ Tube Corp., 323 Berry, Brook- 
lyn, N . o O 


Pilotoggle. See Pil 


ses Pilot Radio & Tube Corp. 

Pilotoggle. See Pilot Elec. Mfg. Co. 

Pullrite. See Morse, Frank W. 

Rodale Mfg. Co., 200 Hudson, Ni le: da cath cle 

Sears, Henry , 80 Boylston, Boston..f sp P RL ¥ 

Smith & Co., T. C., 3915 Powelton Ave., 
Philadelphia, Pa. 

Snapit. See Marks Products 

Spartan. See Bryant Elec. Co. 

Standard Elec. Mfg. Co., 941 Wrightwood 
Bg GI, Tiss ccccnecncseccsees fs 

Trigle. See Bryant Elec. Co. 

Trumbull Elec. Mfg. Co., Plainville, Conn. f s 

Tumbolier. See Hart & Hegeman. 

Twi-Lite. See McGill Mfg. Co. 

United States Elec. Mfg. Corp., 
Ss Cae I, OE OM a itis wee ce naies 

Victor. See Keil & Son. Francis 

Washington. See Gaynor Electric Co 

Weber. See Sears, Henry D. 

Workrite. See Morse. Frank W. 

Yankee. See Bryant Elec. Ce. 


SWITCHES, Snap; Heavy Duty 


Heavy duty rotary snap switches for Electric Range and 
Small Motor Contrel. 


ew York p 


PRL 
PB t. 


Arrow Elec. Div. of Arrow-Hart & Hegeman Elec. Co.. 
Hartford, Conn. 

Bryant Electric Co., Bridgeport, Conn. 

Diamond H. See Hart Mfg. Co. 

Domestic Electric Co., 7723 St. Clair Ave., Cleveland, Ohio 

General Electric Co., Section W-234, Merchandise Dept.. 
Bridgeport, Conn. 


Hart Mfg. Co., Hartford, Conn 


Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co.. 
Hartford, Conn. 


SWITCHES, Storage Battery; Automatic Dis- 
connecting 

Cutler-Hammer, Inc., 1288 St. 
Penn Electric Switch Co., Des Moines, Ia. 
Radioloc. See Cutler-Hammer Mfg. Co. 

SWITCHES, Tank 
Blackburn-Smith Corp., 
Cutler-Hammer, Inc., 


Paul Ave., Milwaukee. 


25 W. 45th, New York, N. Y 
1288 St. Paul Ave., Milwaukee. 
Electrical Repair Co., 240 W. 25th, New York, N. Y. 
General Electrie Co., Schenectady, N. Y. 

Industrial Controller Div. of Square D Co., 


8. Pierce & 
Hanover Sts., Milwaukee, Wis. 


Leader-Trahern Products Co., Decatur, III. 
R., 911 Atlantic Ave., Brooklyn, 
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Chicago Representative: 
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commutators and 


Be eer. parts — at 


reasonable prices. 


Make “Eureka” your regular 
source of supply for commuta- 


tors, and other parts such as 


Commutator Bars (forged, 
drawn or cast). Brush Holders. 
Copper Leaf and Gauze 
Brushes. Controller Fingers, 
Segments, Field Plates, etc. 
Switches. Non-ferrous Castings 
and Drop Forgings. 





Dependable prompt deliveries 
of highest quality parts, at reason- 
able prices. 

Let us figure with you on all or 
part of your requirements. Write 


- 


Akron , Porcelain 


Well formed - - - Strong 
Accurate - - - Good appearance 
Reasonable Prices 


THE AKRON PORCELAIN CO. , 
Ohio 


Akron, 


Formerly the Moaadore 


us. 


EUREKA METAL Products Corp. 


91 Clay Street, North East, Pa. 














Insulator Company 
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SWITCHES, Tank—Continued 
Penn Elec. Switch Co., 20th & Walnut, Des Moines, Ia. 


Sundh Elec. Co., Parkhurst St. at Ave. C, Newark, N. J. 
Westinghouse Elec. & Mfg. Co., Kast Pittsburgh, Pa. 


SWITCHES, Time (Automatic Clock Operated 
Switches) 

Anderson Mfg. Co., Albert & J. M., 289 A, Bosten, Mass. 

Astrachron. See Gem Engineering Co. 

Automatic Elec. Heater Ce., 1505 Race, Philadelphia, Pa. 

Automatic Elec. Mfg. Co., Mankato, Minn. 

Automatic Lighting Co., 831 Greenmount Ave., 


Baltimore. 
Automatic Sprinkler Corp. of America, 910 B. \ 


of L. 


Bank Bldg., Cleveland, Ohio. 
Automatic Timer Co., 1841 Euclid Ave., Cleveland, O. 
Berry, A. Hall, 73 Murray, New York, me 


Brown & Pengilly, Inc., 1264 Folsom, San- Francisce, Cal 


Buckeye Time Switches, Inc., 1557 St. Clair Ave., Cleve- 
land, O 
Cackle. See Berry A. Hall. 


Campbell Electric Mfg. Co., 15 Stewart, Lynn, Mass. 

Clark. See Automatic Heater Co. 

Con-tac-tor. See Absolute Con-tac-tor Corp. 

Cramer & Co., BR. W., 136 Liberty, New York, N. Y. 

Eureka Tool & Machine Co., 42 Walnut, Newark, N. J 

Frisch, Walter P., 104 Linden, Rochester, N. Y. 

Gem Engineering Co., Hempstead, N. Y. 

General Electric Co., Schenectady, N. Y. 

Go-N-Set. See G. & S, Research Lab. 

G. & 8S. Research Laboratory, 1269 Cochran Ave., 
Angeles, Cal. 

Hart Mfg. Co., Hartford, Conn. 

Hartford. See Berry A. Hall. 

Horni Signal Mfg. Co., 290 Hudson, 


Los 


New York, N. Y¥. 


Jewel. See Time Switch Sales & Service. 
Knewles, W. E., 2869 Broadway, Oakland, Cal. 
Kwixset. See Thompson Clock Co. 


Lamp-Lighter. See Robbins & Myers Co. 
Liberty Bell Mfg. Co., Minerva, Ohio. 
Mercury Time Switch Co., Marine City, Mich. 
Northwestern Clock Co., Omaha, Neb. 

Vhio Time Switch Co., 1439 ‘St. Clair Ave., 
Paragon Elec. Co., 409 S. Dearborn, Chicage, 
Racine. See Reliance Automatic Ltg. Co. 
Radio Owl, 2269 E. 5lst, Los Angeles, Cal. 
Radio Switchman. See R-V Mfg. Co. 
Reliance Automatic Ltg. Co, 1925 Meade, Racine, 


Cleveland 


Wis. 


Research Mfg. Laboratory, 1269 Cochran Ave., Les Angeles, 


Robbins & Myers Co., Sprin o4, 


oO. 
42nd, New York, 


Ross Safety Switch Corp., 1 w. ¥. 

R-V Mfg. Co., Marshfield, on. 

Sauter. See Cramer & Co. 

States Co., Hartford. Conn. 

Stromberg Electric Co., 223 W. Erie, Chicago, Ill. 

Thempson Clock Co., C., Bristol, Conn. 

Time Switch Sales & Service, 1841 Euclid Ave., Cleveland, 
Oo 

Tork Clocks, Inc., 12 E. 41st, New York, N. 

Walser Automatic Timer Co., 342 Madison Ave., New York. 


Zenith Elec. Co., 587 8S. Dearbern, Chicago, iu. 
TACHOMETERS 


Speed Indicators, Speedometers, Revolution Counters. 
Biddle, James G., 1211 Arch, Philadelphia, Pa. 
Brown Instrument Co., Wayne & Windrim, Philadelphia. 
Comet Elec. Co., 47 Union Trust Blidg., Indianapolis, Ind. 
Durant Mfg. Co., 655 Buffum, Milwaukee, Wis. 
Electric Tachometer Corp., Spring Garden & Broad 8t, 
Philadelphia, Pa. 
Holtzer-Cabot Elec. Co., Boston, Mass. 
Leeds & Northrup Co., 4901 Stenten Ave., 
Productimeter. See Durant Mfg. Co. 
Standco. See Sticht & Co. 
Sticht & Co., H. H., 13 Park Row, New York, N. Y. 
Veeder Mfg. Co., 14 Sargeant, Hartford, Conn. 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 
Zernickow Co., O., 15 Park Row, New York, N. Y. 
TAGS, Cable; Pole and Battery 
American Radio Hardware Co., 
(Battery Lead Tags.) 
Benedict Mfg. Co., East Syracuse, N. Y. 
Brecklin Underground Elec’l Mfg. Co., Glenside, Pa 
Crowe Name Plate & Mfg. Co., 1749 Grace, Chicago, Ill. 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
International Tag Co., 319 N. Whipple, Chicago, Ill. 


Philadelphia, Pa. 


Matthews & Co., Jas. H 3942 Forbes, Pittsburgh, Pa. 
Premax Products, Inc., Niagara Falls, N. Y. 

Viking Tool & Machine Co, 745 65th, Rrooklyn. NY 
Waterbury Button & Moulding Co., Waterbury, Conn. 
TAGS, Shipping 

Campbell Paper Box Co., South Bend, Ind. 


International Tag Co.. 319 W. Whipple, Chicago, Ill 
TAMPING TOOLS, COIL. See Tools, Commutator Truing 
TANK SWITCHES. See Switches, Tank. 

TANKS, TINNING. See Wire Manufacturing Machines. 


TAPE, Asbestos 
American Asbestos Co., 
Asbestos Fibre Spinning Co., 
Ferodo & Asbestos, Inc., New Brunswick, N. J. 
General Asbestos & Rubber Co., Charleston, 8. C. 
Johns-Manville Corp., New York, N. 

Pittsburgh, + 


Norristown, Pa. 
North Wales, Pa. 


Matthews & Co., Jas. H., 3942 Forbes, 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, 
Niagrite. See Johns-Manville, Inc. 

Shield Brand. See Mitchell-Rand Mfg. Co. 


TAPE, Cotton, Linen, Silk; 
Tape, Sleeving, Webbing. 


Alfalfa See Burrell Belting Co. 

Anchor Webbing Co., 300 Brook, Pawtucket, R. I. (Cotton, 
Silk). 

Awebco. See Anchor Webbing Co. 

Bermaline See Burrell Belting Co. 

Burrell Belting Co., 413 S. Hermitage Ave., Chicago, Ill. 

Eagle. See Sidebotham, Inc., John. 

General Electric Co., Schenectady, N. Y 

Gilmer Co., L. H., Cottman & Keystone Sts. (Tacony), 
Philadelphia, Pa. 

Hope Webbing Co., 1005 Main, Providence, R. I. 

Krout & Fite Mfg. Co., Allegheny Ave. & Emerald 
Philadelphia, Pa 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 


Pearce Co., R. T., Covington, Ky. 
Shield Brand. See Mitchell-Rand Mfg. Co. 


Sidebotham, Inc., John, 4317 Griscom, Philadelphia, Pa 
Smith Belting Co. (Germantown), Philadelphia, Pa 
Superfine. See Windsor Webbing Co. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Windsor Webbing Co., Pawtucket, = 2. 
Worcester Braiding Co., 34 Southbridge, Worcester, 


TAPE, Mica 
Chicago Mica Co., 


Mass 


345 Campbell, Valparaiso, Ind. 

Mica Insulater Ce., 200 WVariek, New York, N. Y 
Mica Mfg. Co., 135 Johnson, Brooklyn, N. Y. 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
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135 Grand, New York, N. Y. 


TAPE, Rubber and Friction 

Ackerman. See Ackurate Rubber Uo. 

Ackurate Rubber Co., 25 Beaver St., New York, N. Y. 

Adamson & Co., Joseph, Columbia and Germantewn Aves, 
Philadelphia, Pa. 


Adhere. See Westinghouse Elec. & Mfg. Co. 
Alpha. See Johns-Manville, Inc. 
Amazon. See Graybar Elec. Co. 


Appleton Rubber Co., Franklin, Mass. 

Black Diamond. See Dunton Co., M. W. 

Boston Woven Hose & Rubber Co., Boston, Mass. 

Brooklyn. See Johns-Manville, Inc. 

Bull-Dog. See Boston Woven Hose & Rubber Co. 

Candee. See Ackurate Rubber Co. 

Canfield Rubber Co., Bridgeport, 

Canton. See Plymouth Rubber Co. 

Clifton. See Clifton Mfg. Co. 

Clifton Mfg. Co., 65 Brookside Ave., Boston 30, Mass. 

Competition. See New York Insulated Wire Co. 

Double-Wear. See Dryden Rubber Co. 

Dryden Rubber Co., 1014 8. Kildare Ave., Chicago, II. 

Duxcee, A. & B. See Okenite Co. 

Dunton Co., M. W., 670 Eddy S8t., m © 

Dutch-Brand. See Van Cleef Bros. 

Elkhart Rubber Wks., Elkhart, Ind. 

Firestone Tire & Rubber Co., Akron, O. 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 

Graybar Elec. Co., Graybar Bidg., Lexington Ave. & 43rd 
St., New York, N. Y. 

Grimshaw. See New York Insulated Wire Co. 

Griptite. See Canfield Rubber Co. 

Holfast Rubber Co., Atlanta, Ga 

Holdtite. See United States Rubber Co. 

Hydro-Proof. See Elknart Rubber Wks. 

Imperial Rubber Co., 220 Broadway, New York N. Y. 

Impervo. See Canfield Rubber Co. 

Irco. See Imperial Rubber Co. 

Johns-Manville Corp., New York, N. Y. 


Conn. 


Providence, 


Jomanco. See Johns-Manville, Inc. 
Kerite Ins. Wire & Cable Co., 30 Church, New York, N. Y. 
Manson. See Okonite Co 


Mitchell-Rand Mfg. Co., 
New York Insulated Wire Co., 
Okonite Co., Passaic, N. J. 


19 Vesey, New York, N. Y. 
114 Liberty, New York, N. Y 


O. K. See Appleton Rubber Co. 
P. & B. See Ruberoid Co 

Paratex. See Appleton Rubber Co. 
Paruco. See Passaic Rubber Co. 


Passaic Rubber Co., 
Plymouth Rubber Co., 


Clifton, N. J. 


1400 Revere, Canton, Mass. 


Red-X. St. Louis Rubber Cement Co. 

Relio. See United States Rubber Ce. 

Ruberoid Co., 95 Madison Ave., New York, N. Y. 
S. I. See Superior Insulating Tape Co. 

Sitco. See Superior Insulation Tape Co. 
Slipknot. See Plymouth Rubber Co. 

Star. See Sullivan & Sons Mfg. Co., J. 

Sticka. See Graybar Elec. Co. 

Stixwell. See Clifton Mfg. Co. 


Sullivan & Sons Mfg. Co., J., 
Superior Insulating Tare Co., 
2-Plex. See Holfast Rubber Co. 

U. S. See United States Rubber Co. 

Mnited States Rubber Co., 1790 Broadway, New York, N. Y. 
Usco. See United States Rubber Co. 
Yan Cleef Bros., 7722 Woodlawn Ave., 
Victor. See Graybar Elec. Co 
Westinghouse Elec. & Mfg. ©o., 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 
General Electric Co., Merchandise Dept., 
Irvington Varnish & Insulator Co., 
Mica Insulator Co., 200 Varick, 
Mitchell-Rand Mfg. Co., 19 Vesey, 
New Jersey Wood Finishing Co., 
Radiotape. See Respro, Inc. 
Respro, Inc., Wellington Ave. (Auburn), Providence, 
Shield Brand. See Mitchell-Rand Mfg. Co. 

Sico. See Standard Insulator Cc. 

Standard Insulation Ce, East Rutherford, N. J. 
Voltape. See Respro, Inc 


TAPING MACHINES, Coil 

Chapman Electric Works, P. E., 
Louis, Mo. 

Columbia Machine Works & 


2224 N. 9th, Philadelphia, Pa. 
3044 Lambdin Ave., St. Louis. 


Chicago. 
East Pittsburgh, Pa 


Bridgeport, 
Irvington, N. J. 
New York, N. Y¥ 
New York, N. Y. 
Woodbridge, N. J. 


Conn, 


B. L 


1820 Chouteau Ave., Bt. 
Malleable en Co., Atlantis 


Ave. and Chestnut St., Breoklyn, N. 

Electric Service Supplies Co., 17th & Cambria Sts., Phile- 
delphia, Pa. 

Griswold Machine Co., George, New Haven, Cenn. 


Ridion Company, Frank, Boston, Mass. 
Segur. See Electric Service Supplies Co. 


TAPING MACHINES, Wire 
American Insulating Machinery Ce., 519 Huntington Ave.. 
Philadelphia, Pa. 
Wire Machinery Corp. ef Am., New Haven, Conn. 
TAPS. See Stocks, Dies and Reamers. 
S'ON DEVICES, Coll Wire. See Racks, Wire Reel 
TENSION MACHINES, Band Wire 
Electric Service Supplies Co., 17th & Cambria Sts., Phila- 
delphia, Pa. 
Peerless. See Electric Service Supplies Co. 
TERMINALS AND CONNECTORS 
Low Tension, Secondary Terminals and Connectors. 
All-in-One. See Ohio Parts Co. 
Barcy-Nicholson Co., 2801 Fort, W., Detroit, Mick. 
Bassett Metal Goods Ce., Derby, Conn. (General Selling 
Agent, Hatheway & Co., 16 Hudson, New York, N. Y.) 
Burton-Rogers Co., Boston, Mass. 
Cabelug. See Jones, Howard B 
Clark Metal Products, 490 Hancock Ave., Bridgeport. 
Dixfe Supply Co., 91 7th Ave., New Yerk. 
Double Grip. See Pons, Eugene 
Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 
Electron. See Bassett Metal Goods Co. 
Fahnestock Elec. Co., East Ave and 8th, Long Island 


City, N. ¥. 
Grammes & Sens, Inc., L F., Allentown, Pa. 
Ideal Clamp Mfg. Co., 198 Bradford, Brooklyn, N. Y 
Chicago, Ill. 


Jones, Howard B., 2226 Wabansia. 
K. E. M. See Kulier Elec. Mfg. Co. 

575 Pierce Ave., Long Island City, 
Frank W., Boston, Mass. 


Kulier Elec. Mfg. Co. 
Snap. See Hatheway Mfg. Co. 


Morse Co., 
Nu-Way 
Ohio Parts Co., 3301 Colerain Ave., Cincinnati, 0O. 
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THERMOSTATIC METAL 


For Low and High Temperatures 


Our No. 1800 metal for temperatures up to 
450° F. 

Our No. 2800 metal for temperatures up to 
1500° F. 

W. M. CHACE VALVE COMPANY 


1600 Beard Avenue, Detroit. Mich. 


Manufacturing 





Vol. 4, No. 2 


Orum, 8S. B. M., 503 N. 11th, sypeqeete, ‘Fe. 
Patton-MacGuyer *Co., Providence, R. 

Pons, Eugene, 927 Campbell Ave., bdesiate, a. F. 
Petersen Co., 7 Beverly, Providence, R. I. 

Rajah Co., Bloomfield, N. J. 

Salem Elec’l Supply Co., Salem, Mass. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Shure. See Burton-Rogers Co. 

Tinkerbox. See Weber Elec. Wks. 

Waterbury Button & Moulding Co., Waterbury, Conn. 
Wever Elec. Wks., Brooklyn Sta, Cleveland, vu. 
Wolverine Tube Co., 1415 Central Ave., Detroit, Mich. 


Zierick Machine Wks.. F. Howard, New York. 
TEST BENCHES, Armature 
Allen Electric & Equipment Co., aeaenen, Michigan. 


Burton & Rogers Co., Boston, 

Cowie Electric Co.. E. 8., 1816 McGee, Kansas City, Mo. 
Electric Machine Corp., 529 8. N. J.; Indianapelis, Ind 
Hobart Bros. Co., Troy, Ohio. 

Marshall Elec. Co., Elkhart, Ind. 

Mino Company, 717 Sycamore, Cincinnati, QOhie. 

North East Electric Co., Rochester, N. Y. 


Pence & Son, H. O., San Luis Obispo, Cal. 
Weidenhoff, Josep h, 4352 W. Roosevelt Road, Chicago, Ill. 
TESTING INSTRUMENTS. See Instruments. 


TESTERS, Coil 


(Includes Armature Growlers, trouble shooters, and ether 
portable testing devices). See also Instruments 

Ace. See Weidenhoff, Joseph. 

Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 

Allen Electric & Equipment Co., Kalamazoo, Michigan. 

Ankenbrandt, J. J., 2140 Wakeman, Toledo, Ohio. 

Armeter. See Chapman Electric Works, P. E. 

a: Electric Products Co., Goshen, Ind. (Storage 
attery 

a> Meter. See Indiana Mfg. & Elec. Co., also Case 

Burton & Rogers Co., 857 Boylston, Boston, Mass. 

Case Elec. Co., Marion, Ind. 

Century Electrical Co., 102 Randall Ave., Syracuse, N. Y. 

Chapman Elec’l Works, P. E., 1820 Chouteau Ave., St. 
Louis. Mo 

Colpin Corp., 6110 S. Main, Los Angeles, Cal. 

Columbia. See Weidenhoff, Joseph. 

Comparometer Co., New Ulm, Minn. 

Cewie Electric Co., E. S., 1816 McGee, Kansas City, Me. 


Economy. See Weidenhoff, Joseph. 

Electric Controller & Mfg. Co., 2700 E. 79th, Cleveland. 
Electric Machine Corp., 529 8. N. J., Indianapelis, Ind. 
Electrotest. See Comparometer Company. 

Elmco. See Electric Machine Corp. 

Ev-Ri-Test. See Weidenhoff, Joseph. 

Ga-Jit. See General Instrument Corp. 

General Instrument Corp.. 225 Varick, New York, N. Y. 
Herald Elec. Co., 35 East End Ave., New York, N. Y. 

Hobart Bros. Co., Tee. Ohio. 

Ideal. See Ankenbrand: J. 
Indiana Mfg. & Electric Co., Marion, 
Kietzman Electrical Mfg. Co., 234 N. 
Leich Electric Co., Genoa, Ill. 

Lundin Electric Machine Co., 10 Thacher, Bosten 
Mallory Electric Co., Factories Bldg., Toledo, Ohio. 
Marshall Elec. Co,, Elkhart, Ind. 

Miho Company, 717 Sycamore, Cincinnati, Ohio. 
North East Electric Co., Rochester, N. Y. 

Onan, David W., 43 Royalstone Ave., Minneapolis, 
Paneltest. See Allen Elec. & Equip. Co. 
Portometer. See Allen Elec. & Equip. Co. 
Portostat. See Allen Elec. & Equip. Co. 
Presto. See Metal Specialties Mfg. Co. 
Reliable Parts Mfg. Co. Wellington, Ohio 
Rex Batrystat. See Bartiett Products Co. 
Scout. See Leich Electric Company 

Servwell Sales Cerp., 1749 N. Winchester Ave., 
Test-All. See Colpin Corp. 

Teat-O-Meter. See Weidenhoff, Joseph. 
Test-Rite. See Colpin Corp. 

Victory. See Weidenhoff, Joseph. 
Weidenhoff, Joseph, 4352 W. Roosevelt Rd.. Chicage, Ml. 


TESTING LABORATORIES 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Elec’l Testing Laboratories, 80th St. and East End Ave., 


New York, N. 
National Elec’l Inst. Co., 162 Sidney, Cambridge, Mass. 
New York wuene Laboratories, 80 Washington, New York. 
Sixth, Philadelphia, Pa. 


Rubicon Co. N. 
roe JUNCTIONS. See Instruments, Laboratory Stand- 


THERMOSTATIC METAL 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Chace Valve Co., W. M., 1600 Beard Ave., Detroit, 
Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 

Cook Plate Co., Edw. N., 70 Ship, Providence, R. I. 


Indiana. 
Central, Gilman, Il. 


Mass. 


Minn. 


Chicago, Ill 


Mich. 


Imvroved Seamless Wire Co., 775 Eddy, Providence, R. U 
Interstate Products Corp., 29 Commercial, Newark, N. J. 
Venbur. See Coffin Mfg. Co., F. 

Wileo. See H. A. Wilson Co 


Wilson Co., H. A., Newark, N. J. 


THERMOSTATS 
American Thermostat Co., 226 Jeliff Ave., Newark, N. J. 
Automatic Appliance Co., Jackson, Mich. 
Bak-Rite. See Electric Appliance Mfg. Co. 
Bishop & Babcock Sales Co., 4901 Hamilton Ave., 
Cleveland, O. 
Boston Machine Wks. Co., 7 Willow, Lynn, Mass. 
ae See Electric Automatic Appliance Co. 
Brown Instrument Co., Wayne & Windrim, Philadelphia, > 
Burke Controller Ce., 369 Lexington Ave., New York, N. Y 
Cobb Elec. Appliance Co., 100 Massachusetts Ave., Boston, 
Cramblett Engineering Div. of Time-O-Stat Controls Co., 
286 Milwaukee, Milwaukee, Wis. 
Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 
Diarond H. See Hart Mfg. Co 
Electric Automatic Appliance Co., 


N. E., 


Denver, Colo. 


Electric Heat Control] Ce., 5902 Carnegie Ave., Cleveland, 0. 
Electric Maid. See Hankscraft Cc. 
Fabrice Thermostatic Control Co., 4750 Sheridan Rd., 


Chicago, Il. 


Freas Thermo-Electric Co., 1206 S. Grove, Irvington, N. J. 
Globe Mfg. Co., Battle Creek, Mich. 

Hankscraft Co., 615 E. Washington, Madison, Wis. 

Hart Mfg. Co., Hartford, Conn. 

Hi-Lo. See Boston Machine Wks. Co. 

Bynes & Cox Elec. Corp., 406 N. Pearl, Albany, N. Y. 
Interstate Products Corp., 29 Commercial, Newark, N. J 


King. 
Klixon. 
Manhattan Elecl. Supply Co., 


See Electric Heat Control Co 
Set Westinghouse Electric & Mfg. Co 
510 Sixth Ave., New York. 


Marvel See American Thermostat Ce. 

Mercoid Corp., 564 W. Adams, Chicago, Tl. 

Moeller, A. E., 261 Sumpter, Brooklyn, N. 

Midget See Coffin Mfg. Co., B. F. 

Westone Steel Censtruction Co., 425 Fountenac, Seattle, 
Was 

Pyratherm See Federal Gauge Co. 


Safety Regulator Co., 529 S. Mathews, Los Angeles, Cal 
Savutime Devices. Inc., 88 Manhattan, Rochester. N. Y. 
Struthers Dunn, Inc., 1135 Race, Philadelphia, Pa. 
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CONNECTORS 


for ELECTRICAL DEVICES 
ga” a r] 


, IN-PLUG connectors & | ¢ 









for electric appliances, . 
apparatus, and portable No. 8950-B 


devices are made by 



















Kliegl in many different 
types and sizes, meeting 
innumerable require - 
ments. They will with- 
stand severe usage; are 
in accord with Under- 
writers’ requirements; ca- 
pacities range from 5 to 
200 amperes; types range 
from single-pole to eight- 
pole connectors, also mul- 
tiple circuit and branch- 
off; special designs are 
made to order. 


= 
= 


No. 995 





Write for 
CONNECTOR BULLETIN 
No. 102 


KLIEGL 


UNIVERSAL ELECTRIC STAGE nee Co., inc. 
321 West 5Oth Street 









Here’s a relay 
that 


















It is a husky, single 
pole, double break 
relay with large sil- 
ver contacts that will 
withstand years of 
continual operation 
without replacement 
of any parts. 
It is the relay 
established its 
tation for _ reliable 
service on the _fa- 
mous WILCOLATOR 
Electric Oven Heat 
Control. 


This 


YOLVYIODIIM 


WILCOLATOF 


that 
repu- 


Type R 


is only one of 












, the many types of 
Ve solicit you ki 1 therm- 
wes if oe ae relays WILCOLATOR 
ostat problems. Give us full de is producing the 
| tails and let us he line is extensive. 










The 


WILCOLATOR 


} Company 








Newark, New Jersey 





NEW YORK,N_Y. 














| 
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RELAYS 


built to your 
Specifications 


We 


IMMERSION 
THERMOSTAT 





have had 





FISH SPINE BEADS ssiierine pois!’ 


ab lene La 12 Te.) 


| Lalla 


See es 







Safe; econor 













ical Porcelain be 
l-and-socket int; 
does not expose the wire Sizes 









to 4 gauge wire. Will stand 
Write for samples 


“DUNCO” 


PRODUCTS 


STRUTHERS DUNN, Inc., 
1135 Race St., Philadelphia, Pa. 





























RESISTANCES... 


..- accurate and constant 


Our success in solving resistance problems has | 
been due to high precision laboratory standards, 
experience and materials. Resistance coils for 
heavy currents, high voltages, high frequencies, 





and tolerances as low as .01% can be assured 

We only make wire or strip wound resistance 

units Ask us more about them. 
We also make: Wheatstone Bridges, Galvanometer eostats 
Condensers Inductances Potentiometers, Salinity s I 
trolytic Apparatus, Magnetic Testing Apparatus, an resting 
Instruments We will be glad t confer with you on any special 


ipparatus 


THE RUBICON COMPANY 
29 No. Sixth St., Philadelphia, Pa. } 
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THERMOSTATS — Continued 

Stanuaru Thermometer Cu., 65 Shirley, Boston 19, Mase 
Tagliabue Mfg. co, C. J., 18 33rd, Brooklyn, N. Y 
Teeple Co., L. R., 540 E. 9th, Portland, Ore 
Thermolectric. See Bishop & Babcock Sales Co 
Thermosnap. See Spencer Thermostat Co. 

Time-O-Stat Controls Co., Elkhart, Ind. 

Trent Ce., Harold E., 439 N. 12th, Philadelphia, Pa 
Visaflame. See Mercoid Corp. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

Wilcoiator Co., Newark, N. J 

TIGHTENERS, Commutator 

Elmes Engineering Works, Chas. F., 230 N Morgan, 
Chicago, iil 


TIME SWITCHES. See Switches, Time. 

TINNING TANKS, WIRE. See Wire Manufacturing Ma 
chines 

TINSEL. See Wire, Insulated 


TINSEL, Cord and Thread 





Belden Mfg. Co., 2310 B 8S. Western a Chicago, Ill. 
Diamond Braiding Mills, Chicago Heignts, Chicago, Lil 
Frank & Co., M. J.. 15 W. 39th St., ty Yor! ae 
Hy-sil Mfg. Co., , wtevere, Mass 

Kilo Co., E 3rd, New York, N. Y¥ 

Koelle, Fr otters "C., Real Estate Trust Bldg., Philadelphia 
Lees Mfg. Co., 320 Broadway, New York, N. Y. 
Montgomery Co., J. R., Windsor Locks, Conn 

Rockbestos Products Corp., Nicoll & Canner, New Haven, Ct. 
Springfield Wire & Tinsel Co Springfield Mass 

Taft Co., R. C., 174 N. Franklin, Chicago, III. 


TIPS, Core 

Duro. See McEvoy, C. H 

McEvoy, C. H., 430 Broadway, Lowell, Mass. 

National Acme M‘g. Co., 7500 Stanton Ave., Cleveland, O 

Norden & Co., 8S. 180 S. Water, Providence, 

Rome Wire Co., Div. of General Cable Corp., Rome, N. Y. 

Waterbury Brass Goods Corp., Waterbury, Conn. 

TOOLS, Commutator Sletting. See Sletting Machines @& 
Tools, Commutator. 


TOOLS, Coil Tamping 
Ideal Commutator Dresser Co., 1039 Park Ave., Sycamore, 
IL. 


TOOLS, Commutator Truing 

Acme. See Geen Equipment Corp. 

~— ane. & Equipment Co., N. Pitcher St., Kalamasco, 
ich. 

Binghamton Flexible Shaft Co., Binghamton, N. Y. 

Central Mfg. Co., Fairfield, Ia. 

Green Equipment Corp., Monadnock Block, Chicago, III. 

— Commutator Dresser Co., 1039 Park Ave., Sycamore, 
L 

Imperial. See Martindale Elec. Co. 

Jordan Bros.. 74 Beekman, New York, N. Y. 

Martindale Elec. Co.. 1262 W. Fourth, Cleveland, Ohio. 


TOOLS, Storage Battery 

Battery Euipment & Supply Co., 7530 Greenwood Ave., 
Chicago, Mil. Burning Racks, Battery Trucks, Plate 
Pressers, Mallets, Lead Burners and Strainers. 

Battery Parts Co., Inc., Wilkinsburg, Pa. (Leads.) 

Battery Tools Co., 29 Willow, Montclair, N. J. 

Besco. See Battery Equipment & Supply Ce. 

Bobbett Elec. Mfg. Co, 811 E. 43rd St., Chicago, Ill 
(Knife Heaters.) 

Canedy-Otto Mfg. Co., 1816 McGee, Chicage Heights, Ill 
(Floor Vises.) 

General Elec. Co., Schenectady, N. Y. (Lead Burning 


Heet-A-Knife. See Op-al. Elec. & Mfg. Co. 

Ohio Parts Co., 3301 Colerain Ave., Cincinnati. (Terminals.) 

Op-al Elec. & Mfg. Co., 1057 E. 30th St., Indianapolis, Ind. 
(Knife Heaters.) 

Orum, S. R. M., 503 N. llth, Philadelphia, Pa. (Pillar 
Post Sleeves, Tongs, Reamers, Strap Punches, Terminal 
Pullers, Steamers, Racks or Stands, Terminal Post 
Shapers, Battery Analyzer, Post Sealing Machine, Plate 
Burning Press, Press and Stands.) 

Pyratip. See General Elec. Co. 

Reliable Parts Mfg. Co., Wellington, O 
(Steamer and Still, Filler, Separator mie, Clips, Car- 
rier, Post Cutter, Terminal and Cell Puller.) 

Thompson Mfg. Co., Meadville, Pa. (Reamers, Terminal 
Post Pullers, Pressing Tongs.) 


TORCHES AND FURNACES 
Acetylene, Alcohol, Gasoline, Kerosene. 

Bernz Co., Otto, Newark, N. J. 

Clayton & Lambert Mfg. Co., Detroit, Mich. 

Dreadnaught. See Wall Mfg. Supply Co. 

Jim Dandy. See Lasher-Weeber Co. 

Klein & Sons, Mathias. Chicago, Ill 

Lasher-Weeber Co., 261 Franklin, Boston, Mass. 

McGill Mfg. Co.. Valparaiso. Ind. 

Peerless. See Lasher-Weeber Co 

Staysalite. See Klein 2! - Mathias. 

TORPEDO Cord. See Tw: 

TORSION BALANCES. J Instruments, Laberatory Stand- 


ard 
TRANSFORMERS 
Radio. See Radio Circuit Compenents. 
Gas Tube Sign. See Transformers, Oil Burner. 
Oil Burner Ignition. See Transformers, Low & Inter- 
mediate Voltage. 


TRANSFORMERS, Low and Intermediate 
Voltage 
For Oil Burners, Gas Tube Signs, and other special pur- 
poses. 

American Bosch Magneto Corp., Springfield, Mass. 

American Transformer Co., Newark, = J. 

Campbell Elec. Mfg. Co., Lynn, Mas 

Chicago-Jefferson Fuse & Elec. Co., 1505 W. 15th, Chicago, 

Dongan Elec. Mfg. Co., 2985 Franklin, Detroit, Mich. 

General Electric Co. (Merchandise Dept.), Bridgeport, Conn. 

K-W Ignition Corp., 2811 Chester Ave., Cleveland. Ohio 

Manhattan Elect. Supply Co., 510 Sixth Ave., New York. 

Sorgel Electric Co., 89 W. Water, Milwaukee, Wis. 

Standard Transformer Co., Warren, 0. 

Thordarson Elec. Mfg. Co., Huron & Kingsbury Sts., Chi- 
cago, Ill 

Uptigraff Mfg. Co., R. E., First National Bank Bldg., Pitts- 
burgh, Pa. 

Ward Leonard Elec. Co., Mt. Vernon, N. Y. 

Webster Electrie Co., Racine, Wis. 

TRANSMISSION DRIVES. See Chain, Transmissien 


TRANSMITTERS, Power 
Controller drive giving a variety of speeds fer use in 
connection with coil taping machines. 
Electric Service Supplies Co., 17th & Cambria Sta 
Philadelphia, Pa. 
r. see Electrie Service Supplies Co 
TROUBLE FINDERS. See Instruments, Portable and 
Switchboard; also Testers, Coll. 
TRUCKS. Armature. See Lifts, Armature. 
TRUCKS, Factory Steel 
Angle Steel Stool Co.. Plainwell, Mich. 
TRUING Devices. Commutator. See Tools, Commutator. 
TUBE (Tubes) (Tubing) Adapters. See Radio Receiver Parts. 
Brass. See Tubing, Brass. 
ser. See Tubing, Brass and Copper. 


Electrical 





For Supreme Musical Performance 


HORDARSON 


AUDIO & 
POWER 
TRANSFORMERS 


THORDARSON ELECTRIC MEG. CO. 
Transformer Specialists Since 1895 
Chicago, Ill. 


Huron and Kingsbury Sts., 





See Tubing, Brass. 
Fibre Candle. 
Platinum. See Platinum. 


See Radio Vacuum Tubes 


Varnished Fabric. See Tubing, Varnished Fabrie. 


TUBES, Paper; Cores; Sleeves, Bushings 
Cleveland Container Co., a Berea Rd., 
Climax Tube Co.. Conn. 
See Climax’ Tube Co. 

Mc( ‘ausland, J. E., 86 Valley, Providence, 
New Bedford, Mass. 

» $145 Carroll Ave., 
939 Barnum Ave., 
Cable Co., Div. 


Pairpoint Corp., 
Reliable Elec. 
Remington Mfg. Co., 
Standard Underground 
Pittsburgh, Pa. 


Bridgeport, Conn. 
of General Cable 


Stone Paper Tube Co., 38 O. N. E., Washington, D. C. 
Textile Tube Co., Fall River, Mass. 


TUBING, Brass and Copper 


American Brass 


(Paper Sleeves.) 


Baltimore, Md. 

National Elec. Products 
& Copper Co., 
Conklin Brass & Copper Co., 


Dallas Brass 


Baltimore Tube Co., 
Bridgeport Brass 


Waterbury, Conn. 
T. E., 54 Lafayette, 
85 Sprague, Providence, 
& Copper Co., 


128 Robbins, Waterbury, Conn. 


Mueller Brass Co., 


Port Huron, Mich. 
—— See & Smelting Co., 


1395 Coltman Rd., 


Pittsburgh, Pa. 
, Waterbury, Conn. 

See Mueller Brass 
Tube Works, 


National Elec. Products Corp., 
Randolph Clowes 


2500 Military Ave., 
Rome Brass & Copper Co., Rome, N 7 
Rome Hollow Wire & Tube Co., 
Rome Turney Hediste. Co. Rome, N. Y. 
Standard Te, Cable co 
Corp.), Pittsburgh, Pa. 

Summerill Tubing Co., Bridgeport, 
Torrington Mfg. 
United Wire & Supply Co., 7 Elmwood Ave., Providence. 
y A. H., Watertown Ave., Waterbury, Conn. 


Wolverine Tube Co., 1415 Central Ave., 


(Flexible Tubing.) 
, T. R., Ashburnham, Mass. 


American Metal Moulding Co., 


, Irvington, N. J. 
Anaconda Wire & Cable C 


y, New York, N. Y. 


Auto-Steelflex 
6th, Newark, N. 
238 Kent Ave., 

1110 Fulton Bids. Pitts- 


Fischer Spring Co., 
National Elec. Products ‘Corp., 


See United Metal Hose Ca 
Sleeper & Hartley, Inc., be 4 
Time-O-Stat Controls 
Titeflex Metal Hose Co., 
Triangle oe. Co., and Cooper Ave., 
United Metal 7S Co., 
White Dental 


TUBING, Rubber. 

Rubber Tubing for Insulating 

Telegraph Signal Lines. 
Canfield Rubber Co., 702 
Eisler Electric Corp., 
Faultless Rubber Co., 
Forest City Rubber Co., 
Goodrich Rubber Co., B. F., % 3 
See Eisler Electric Corp. 
Tyler Rubber Co., ‘ 
Vulcanized Rubber Co., 251 Fourth Ave., New York, N 


TUBING, Varnished Fabric 
Insulating Tubing—Spaghetti. 
Aeme Wire Co., New Haven, Conn. 
Alpha Radio Supply Co., 
Bentley-Harris Mfg. Co., 
Brand & Co., 


724 Garrison Ave., } ; 
5 42nd, New York, 


Wire in Instruments and 


Eridqevett. Conn. 
13th, Newark, N. J. 


1276 Ontario, Cleveland, 0. 


520 Broadway, 
Conshohocken, Pa. 
William, 268 Fourth Ave., 
See Mica Insulator Co. 
General Electric Co., Merchandise Dept., 
Goodrich Rubber Ce., B. F., Ak 0. 

Insulated Duct & Cable Co., Stokes, Trenton, N. J. 
Insuline Corp. of America, 78 Cortlandt, 
Irvington Varnish & Insulator Co., 
Lee Tire & Rubber Co., 
Mica Insulator Co., 


New York, N. Y 
New York, N. Y. 
Bridgeport, Conn. 
New York, N. Y 
Irvington, N. J 


Conshohocken, Pa. 
York, N. Y. 





The best in flexible arms 
portable and thera- 
peutic lamps, etc. 
MADE of steel and brass 
in all Finishes. 
arms designed to your requirements. 
Write for prices 
CHAS. FISCHER SPRING CO. 
238 Kent Avenue 


i Fisckcrarm) 4 
——— 4 


Brooklyn, re F 
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aan aane Mfg. Co., 19 Vesey, New York, N. Y. 

rearce Co., eon Covington, Ky. (Insulated Waxed Cotton.) 

Turbo. See "tee & Lo. 

Varfiex Corp., Rome. N. 

TURNED-UP BOXES AND CABINETS. See Cabinets, 
Sheet Steel. 

TURNING TOOLS, COMMUTATOR. See Tools, Commu- 
tator Truing. 


TWINE, Armature Winding; Torpedo wore 

Mitchell- Rand Mfg. Co., 19 Vesey, New York, N. 

Winne & Son, Frank W., 42 N. Front, Philadelphie, Pa. 
UNDERCUTTERS, Mica. See Slotting Machines & Toels. 
Commutator. 


UNITS, Refrigerator Condenser. See Condenser Units, Re- 
frigerater. 


UNITS, Rods and Grids, Resistance 

Acme Elec. Heating Co., Dept. R, 1217 Washington, Boston, 

Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 

Automatic Electric Heater Co., 1706 Race, Philadelphia, Pa. 

Bradleyunit. See Allen Bradley Co. 

Buffalo Products Co., Broome & Lafayette Sts, New York, 

Burger, J. P., 1813 Columbus Rd., Cleveland, O. 

Calrod. See Edison Elec. Appliance Co. 

Chromalox. See Edwin L. Wiegand Co. 

Clark Controller Co., 1146 E. 152nd, Cleveland, O. 

Crown Coloring & Chemical Co., 33 W. 17th, New York. 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 

Dalton Elec. Heating Co., 287 Bridge St., Salem, Mass. 

Dalton-Marsh Co., 88 Holten, Danvers, Mass. 

Darie Co., 35 E. 2ist, New York, = 

Di-El-Ite. See Wirt Co. 

Dixon Crucible Co., Jos., Jersey City, N. J. 

Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 

Edgerest. See Industrial Controller Div. 

Edgewound. See Monitor Controller Co. 

Edison Electric Appliance Co., 5600 W. Taylor, Chicago, Ml. 

Elec. Controller & Mfg. Co., 2700 E. 79th, Cleveland, 0. 

Electro Thermal-Unit Co., 44 N. Fourth, Philadelphia, Pa. 

Elemite. See Louthan Mfg. Co. 

Fits-All. See Eagle Elec. Mfg. Co. 

Fitz-All. See Rodale Mfg. Co. 

Fitz-Rite. See Rodale Mfg. Co. 

Fix-All. See Witlow Elec. Mfg. Co. 

F & M. See Hiram Marks Elec. Co. 

General Electric Co., Schenectady, N. Y. 

Globar Corp., Niagara Falls, N. Y. 

Glo-Well. See Eagle Elec. Mfg. Co. 

om fd -* Co. of Ohio, Inc., 250 Park Ave., New 
or! 

Hance-Parker Mfg. Co., Meriden, Conn. 

Hankscraft Co., 615 E. Washington, Madison, Wis. ‘Oven 
Heater Unit.) 

Hardwick, Hindle, Inc., 122 Greenwich, New York, N. Y. 

Hexwound. See Monitor Controller Co. 

Industrial Controller Div. of Square D Co., 8. Pierce & 
Hanover Sts., Milwaukee, Wis. 

Industrial Heater Co., 300 Canal, New York, N. Y. 

International Resistance Co., 2006 Chestnut, Philadelphia, Pa. 
(Radio Resistance.) 

Krischer’s Mfg. Co., 255 Calyer, Broeklyn. 

Louthan Mfg. Co., East Liverpool, 0O. 

Marks, Elec. Co., Hiram, 304 Woodward Ave., Detroit, Mich. 

Monitor Edgewound. See Clark Controller Co. 

Monitor Controller Co., 51 8. Gay, Baltimore, Md. 

Nelco. See Nelson Electric Co. 

Nelson Electric Co., Plant City, Fila. 

Northern Electric Co., 2833 N. Western Ave., Chicago, Il. 

Ogden Mfg. Co., 3947 Armitage Ave., Chicago. Ill. 

Ohmite Mfg. Co., 636 N. Albany Ave., Chicago, Ill. 

Ohm-Spun. See os. Ca. 

Op-al Elec. & sites 1057 W. 30th, Indianapolis, Ind. 

Parker & Co., 407 Bulletin Bidg., Philadelphia, Pa. 

Poloron Elec. Mite Co., 20 Bond, New York, N. Y. 

Presto Products Co., 64 University Place, New York, N. Y. 

Prometheus Elec. Corp., 358 W. 13th, New York, N. Y. 

Pyrox. See Westinghouse Elec. & Mfg. Co. 

Reben Elec. Mfg. Co., 2024 Gravesend Ave., Brooklyn, N. Y. 

Remco. See Reben Elec. Mfg. Co. 

Renuall. See Ogden Mfg. Co. 

Repairall. See Waage Elec. Co. 

Replaceall. See Waage Elec. Co. 

Ribohm. See Ward Leonard Elec. Co. 

Rodale Mfg. Co., 200 Hudson, New York, N. Y. 

Rubicon Co., 29 N. Sixth, Philadelphia, Pa. 

Security Elec. Mfg. Co., 2635 Canton St., Chicago, IIL 

BSepco. See Automatic Electric Heater Co. 

Smith & Co., T. C., 3915 Powelton Ave., Philadelphia, Pa. 

Smoothwound. See Monitor Controller Co. 

Snoco. See Snow & Co. 

Snow & Co.. E. W., Rochester. NY. 

Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa 

Buper. See Northern Elec. Co 

United Metal Art Mfg. Co., 293 Wyckoff Ave., Brooklyn, N.Y. 

Vitrohm. See Ward Leonard Elec. Co. 

Waage Elec. Co.. 5100 W. Ravenswood Ave., Chicago 

Ward Leonard Elec. Co., 31 South, Mt. Vernon, N. 

Warren Elec. Appliance Co., Warren, Pa. 

Watlow Elec. Mfg. Co., 1820 N. 23rd, St. Louis, Mo. 

Westinghouse Elec. & Mfg. Co.. Mansfield, 0. 

Wiegand Co., Edwin L., 421 First Ave., Pittsburgh, Pa. 

Wirt Co., 5221 Greene. Philadelphia, Pa. 

VACUUM CLEANER BAGS. See Bags. Vacuum Cleaner. 

VACUUM DRYING & IMPREGNATING OVENS. See 
Ovens. Industrial. 

VACUUM PUMPS. See Pumps, Vacuum. 


VALVES, Electrically Operated 

Asco. See Automatic Switch Coe. 

Automatic Switch Co., 154 Grand, New York. 

Chapman Valve Mfg. Co.. Indian Orchard, Mass. 

Crane Co., 836 Michigan Ave., S., Chicago, Ill. 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 

Electric-Valve Mfg. Co.. 68 Murray, New York, N. Y. 

Fabrice —_— Control Co., 4750 Sheridan Rd., Chi- 
cago, 

Gas-Gard Co., 375 Main St., E., Rochester, N. Y. (Gas.) 

General Electric Co.. Schenectady, N. Y. 

Golden-Anderson Valve Specialty Co., 1385 Fulton Bldg., 
Pittsburgh, Pa. 

Lunkenheimer Co., Cincinnati, O. 

Minneapolis-Honeywell Regulator Co., Fourth Ave. & 28th, 
Minneapolis, Minn. 

Nacco Mfg. Co., 1482 Clara Ave., St. Louis, Mo. 

Northside Elec. Co., 4227 Spring Grove Ave., Cincinnati, 0. 

Reading Steel Casting Co., Bridgeport, Conn. 

Savutime Devices, Inc., 88 Manhattan, Rochester, N. Y. 

St. Louis Motor Valve Co., St. Louis, Mo. 

Tagiiabue Mfg. Co.. C. J.. 18-88rd St., Brooklyn, N.Y. 

Teeple Co., L. R., 540 EK. Ninth, Portland, Ore. (Gas.) 

Time-O-Stat Controls Co., Elkhart, Ind. 

Victor. See Lunkenheimer Co. 

Zeco. See Zisch Engineering Corp. 

Zisch Engineering Corp., 39 Avenue L, Newark, N. J. (Gas.) 

VARNISH. See Paint, Varnish, Lacquer. 


VARNISHED TAPE. ‘See Tape, Varnished Fabric. 
VARNISHED TUBING. See Tubing, Varnished Fabric. 
VOLT BOXES. See Instruments, Laboratory Standard. 
VOLTMETERS. See Instruments. 

VULCANITE. See Rubber, Hard. 
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Se, > Teas [oye | | Rome Electrical Company, Inc. 


a + ha oh & e & Lg . Manufacturers of 
Aas NZ ete = Twin, Round, Flat and Square 


e7 Clee fo a7 Toe ee 
CRM | | MAGNET WIRES 






















We are manufacturers exclu- 
sively of high grade resistance controllers, and electrical test- 











alloys. ing and measuring instruments, 4 
Standard Nickel-Chromium radio rheostats, resistors, Cotton, Silk, Asbestos and 

ogee Qh 6p 6D" aan thermo-couples, etc. 

Standard Novar cover all ordi- We make these and other Enamel Covered 

nary resistance requirements; resistance alloys in wire, rib- 







for high grade electric cooking bon or strip, either bare or 
and heating appliances, indus- insulated. 

@ Catalog and prices sent on request s 
ne STANDARD ALLOY WIRE CO., Elizabeth, N. J. “! 


Write for Prices 


ROME NEW YORK | 


We Manufacture 


THERAPEUTIC LAMP 
CARBONS 


Ultra-violet Sunlight 
Infra-red 
All Standard Sizes 


BECKER BROS. ELECTRICAL CORP. 
23-25 North Jefferson Street, Chicago, III. 


























Standard Non-Rusting 
Thermostatic Thermostatic 


Metal Metal 


ANEW combination of metals perfected to avoid the 
necessity of extra processing when contact with 
steam or water makes the use of other thermostatic 
metals impractical. Little loss of sensitivity. Made in 
all sizes and shapes for every application. 


Contact Points 
{i" Platinum, aa 
and Alloys 


Interstate Products Corporation 


| 29 Commercial Street, Newark, N. J. 


Insulated Wire Strippers 


We specialize on removing in- 
sulation from any conductor as 
required for any electrical con- 
nection 


A Big Help 
at Low Cost 
































COMMUTATORS 


for all types of 
GENERATORS, 

STARTERS, 
We specialize in commu- MOTORS, 














One of these motor driven tools ‘ 
| will save you time, money and tators for high speed motors. 
trouble, and improve quality of FAN MOTORS 
work Let us suggest the best 
machine for your job. Descrip- 






tive bull tin and low prices a nes Let us estimate on your requirements 
mailed on request 
THE DERBY COMMUTATOR CO. 


The Wire Stripper Company — Dain Cc U.S.A 
| | rby, Conn., 5 See es 





507 Erie Bldg., Cleveland, Ohio i 

































Quickly Adjustable, 
Yet a Real | 


PRODUCER | 
The Chapman Style 3 


Armature Winding 
Machine 


On it 50 to 650 






















Use Our Electric Tools | 


For Screw Driving and Nut Setting 


| in your production work and 
double your output. We manu- ; 
facture several types—Portable 
and Bench Machines. 

Send us your particular propo- 
sition 

These tools are adaptable for 
Radio and Speaker assembling, 
also electric plugs, switches, 
etc 

Will handle screws up to No. 
10 










Armatures are 
Being Wound per Day 


P. E. Chapman Elec’! Works 


| 
} 
1820 Chouteau Ave. | 
| 



















Ask us for prices and 
circular matter. 








149 Broadway, New York City 





Vim Electric Tool Co. scuch Took with 
PEDAL St. Louis, Mo. 
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Cochrane’s 


AXES 





Compounds 


Paints and Varnishes 


for every insulation purpose 
41 years in the business. Write for samples of 
our latest finishing and saturating wax. 


Cochrane Chemical Company 
Established 1887 


432 Danforth Ave., Jersey City, N. J. 


VULCANIZERS, WIRE INSULATION 


American Insulating Machinery Ce., 519 Huntington Ave., 
Philadelphia, Pa. 
Biggs Boiler Works Co., Akron, Ohio. 


WASHERS, FIBRE. See Fibre. 
WASHERS, Leather 


Michigan Leather Washer Co., 548 E. Fort, Detroit, Mich. 
WASHERS, Lock 
Keystone. See Positive Leck Washer Co. 


National Lock Washer Co., Newark, N. J. 

Positive Lock Washer Co., Ave. A & Miller, Newark, N. J. 

Shakeproof Lockwagher Co., 2513 N. Keeler Ave., Chicago. 

St. Louis Malleable Casting Co., 7701 N. Conduit Ave., 
St. Louis, Mo 


WASHERS, Metallic 

Bridgeport Brass C€o., 774 E. Main, Bridgeport, Cena. 
Chase Brass & Copper Co., Waterbury, Conn. 

Chicago Nut Mfg. Co, 2513 Cullerton, Chicago, Ill. 
Hubbard Spring Co., - D., Pontiac, Mick. 
Massachusetts Machine Shop, Inc., Boston, Mass. 

New England Screw Co., Dept. A., 44 Farnsworth, Boston. 
Quadriga Mfg. Co., 213 W. Grand Ave., Chicago, Ill. 
Wrought Washer Mfg. Co., 46 S. Bay, Milwaukee, Wis. 


WATTMETERS. See Instruments. 


WAX AND COMPOUNDS 
Wax and Compound, Sealing and Filling...... See W 


Junction Box, Potheads, Battery Tops, Bolt 
Head Holes 
| ee ee ere See 8 
Saturating and Finishing, Braided Wire, 
Impregnating Fabric and Paper. 
Chatterten’® Cemmpemnd .ccccccccccccccecccccccces See C 
Ackurate Rubber Co., 25 Beaver, New York, N. Y. W .. 
Ajax. See Sherwin-Williams Co. 


Asphalt Products Co., 6531 8S. State, 
Bishop Wire & Cable Corp., 

York, N. Y. 
Biwax ‘Corp., 


Chicago... .. 8 
420 E. 25th, New 


208 8. La Salle, Chicago, Ill.... 
Black Nego. See Williams Co., F. M. 
Bulls-Eye. See Zinsser & Co 

Candy & Co., 35th and Maplewood Ave., ChicagoW 8 .. 
Clifton Mfg. Co., 65 Brookside Ave., Boston ioe 
Cochrane Chemical Co., 432 Danforth "Ave., Jersey | 


City, . 
Dolph Co., John C., 168 Emmet, Newark, N. 
Di Electric Puttie. See Ackurate Rubber Co. 
Ever-Protect. See National Cable Compound Ce. 
Flake White. See Williams Co.. F. M. 
Merchandise Dept., Bridgeport, 


General Electric Co., 

Conn. oc ee 
Geoge Co, P. A., 4153 Bingham Ave., St. Louis. W.... 
Globe Chemical Co., Murray Road & Big 4 R. R. 

St. Bermerd, Clactamatt, ©... cccccccscovsecsce ws 
Goldo Brown. See Williams Co., F. M. 
Great Lakes Thread & Yarn Co Div. of Gen- 

eral Cable Corp 5133 Wesson Ave Detroit, 

Mich Se Ww 
Hercules Powder Co., 975 Market, Wilmington, Del. 

(Wood Rosin) ....... 
Hexsulate. See Tar Products Corp. 
Imco. See Great Lakes Thread & Yarn Co 
India Red Seal. See Williams Co., F. M. 
Insulatine Co., 1 Broadway, New York.......... W sas 
Knox & Morse Co., 80 Freeport, Boston, 
Leverite. See Mitchell-Rand Mfg. Co. 
Lime Seal. See Mitchell-Rand Mfg. Ce. 
McGill Mfg. Ce., Valparaiso, Ind........-.scccee oo o> Cc 
Minerallac Elec. Co., 1045 Washington 


Chicago, Il. td 
Mitchell-Rand Mfg. Co., 19 Vesey, New York.... W 8 C 
See Lehon Co. 
Mitchell, Ind.... W 


Mule- Hide. 
National Cable Compound Co., ‘ 
National Wax Co., 189 W. Madison, Chicago, i... 8 
Nu-Blac. See Star Porcelain Co 

See Williams Co., F. M. 

See Mitchell-Rand Mfg. Co 

¥F. M. 
86 Hausman, Brooklyn, 





Par Flexo. 
Rubberseal. 

See Williams Ce., 
Enequist, Inc., 


Rub-Filexo. 
Seldner & 
mn... 


Sherwin-Williams Co., Cleveland, O 
Standard Varnish Wks., 433 4th Av., 
Standard yes, & Import Co., 


New York.. W.... 
110 E. 42nd, New 


Se rr ee wes. 
Star Porcelain Co., Trenton, N. J........e.se0- ww ss & 
Tacrite. See Seldner & Enequist, Inc. 


Tar Products Corp., Providence, R. 
—- Co., E. T., 576 Johnson Ave., Brooklyn, “ 
N. «Oe RAeAw 0 d00n seh oes eens edbeoneeeesenene 
Waverly Oil Wks., 54th and A. V. R. R, 
POUETER, PR. c ciccccsicbsnt.ovcdovesecossocesce 0s 
Williams Co., F. M., 1288 Prospect ay Becskivn, N. ¥. 
Zinager & Co., 48 Vesey, New York, N. ¥........ 
WEDGE DRIVERS. See Tools, Cummutator. 
WELDS, Lamp Lead-in. See Filaments, Incandescent 


WELDING AND CUTTING OUTFITS 
Electric Are, Spot, Butt and Seam Metal Welders and 
Metal Cutting Outfits 

Acme Elec. Welder Co., 1850 W. Fulton, Chicago, Ill. 

A. E. F.. See American Electric Fusion Corp. 

Agnew Electric Welder Co., Milford. Mich 

Allan Mfg. & Welding Co., Inc., 726 Washington, Buffalo 

Almanc. See Allan Mfg. & Welding Co., Inc. 

Alternarc. See Electric Arc Cutting & Welding Co. 

American Elec. Fusion Corp., 2610 Diversey Ave., 

Ames Co., 115 Ninth, Brooklyn, N. Y 


Burke Electric Co., Erie, Pa. 
Pacifie Blvd., Los Angeles, Cal 


Cushing Mfg. Co., 5617 

Dwyer Machine Co., Lynn, Mass. 
2400 Woodland Ave., 
13th, Newark, N. J 


Chicago 


Economy Electric Products Co., 
land, 
Eisler Electric 


Cleve 


756 S 
55 


Corp., 


Electrical 





Magnet Wire 
Electrical Cordage 
Rubber Covered Wire 
Office Wire 
Annunciator Wire 
Bare Flexible Copper 
Braids and Cables 


The Wheeler Insulated Wire Co. 
Bridgeport, Conn. 





Welding Co., 


Electric Are 

Newark, N. 
Electric Welding Co. 
Electric Welding Machine Co., 
Farwest Electric Welder Co., 
Federal Machine & Welder Co., 


oo & 156 Jelliff Ave., 
744 Court, Brooklyn, N. Y. 
1530 Larned, E., Detroit. 
1107 Northlake Ave., Seattle. 
Dana Ave., Warren, 

Elec. Co. 


of America, 


Fleet- Weld See Lincoln 

Fusion Welding Corp., 10257 Torrence Ave., 

General Electric Co., Schenectady, N. 

General Engrg. & Supply Co., 160 5th Ave., New York, N. Y 

Gibb Welding Machines Co., Bay City, Mich. 

Hansen. See Northwestern Mfg. Co. 

Hollup Corp., C. H., 3333 W. 48th Place, Chicago, Il) 

Lincoln Electric Co., Coit Rd. and Kirby Ave., Cleveland 

McAdams (Co., J. C.. New Britain, Conn 

Nigg En — Corp Second St « 
Covina 

Nevteeessera. 

Owen Elec. 


Chicago. 


Covina Bilvd., 
Mite. Co., 480 Clinton, Milwaukee, 
Mfg. Co., Fayetteville, N 

Plastic Are. see Wilson Welder & Metal Co. 
Pyrotip. See General Elec. Co. 

Quasi-Ar¢ Inc., 11 W 12nd St., New York, N. Y. 
Kyerson & Son. Jos. T., 255% W. 16th, Chicago, IIL 
Sellars Arc Welder Co., 1200 Fourth Ave., Seattle, Wash. 
seneca Klectric Welder Corp., 5057 Woodward, Detroit, Mich. 


Wis 


Siemund Wenzel Electric Welding Co., 79 Hancock, Long 
Island City. N. Y. 

Swift Elec. Welder Co., 2567 W. Grand Bilvd., Detroit, 

Taylor-Winfield Corp., Mahoning Ave., Warren, 

Thompson Electric Welding Co., Lynn, Mass. 

Una Welding & Bonding Co., 1615 Collamer Ave., Cleve- 


land, O. 
U. 8S. L. Battery Corp., Niagara Falls, N. Y. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Wilson Welder & a Co., Hoboken factory, Terminal 
Bldg., Hoboken, N. 

Zeus. Seo Gibb Welding Machine Co. 


WHEATSTONE BRIDGES. 
Standard. 

WICKS. Lubricating 

Brawley, T. R., 279 20th, Brooklyn, N. Y. 


WINDERS 
Armature & Field Coil. See Winding Machines, armature 
& Field Coil 

Coil. See Winding Machines, Armature & Field Cofl. 
Electromagnet. See Winding Machines, Induction Coil. 
Fitament. See Machines, Lamp Making. 

Induction Ceil. See Winding Machines, Induction Coil. 
Leop. See Winding Machines, Armature & Field Coil. 


WINDING MACHINES, Armature and Field 
Coll 

Armature Coil Equipment Co., 2415 Forestdale Ave., 
land, Ohio. 


0 
Browning. See Mutual Foundry & Machine Ce. 
Chapman Electric Works, P. E., 1820 Chouteau Ave., St. 


Louis, Mo. 

Columbia Machine Works & Malleable Iron Co., 
Ave. & Chestnut St.. Brooklyn, ws 

Comstock Mfg. Co.. Wilkes-Barre, Pa. 

Conran, Frederick M 107 Colden, Newark, N. J 
Electric Service Supplies Co., 17th & Cambria Sts., 
delphia. Pa 

Handy. See Armature Coil Equipment Co., 2415 Ferestdale 
Ave.. Cleveland. Ohio 

Herald Electric Co., 35 East End Ave., New York. N. Y. 

Hunsdorf. Wm., 2056 EF. Fourth, Cleveland. . 

Liberty Starter Co., 271 Vinewood Ave., Detroit, 

Live, W. C.. 208 8 Geddes, Syracuse, N. Y 

Mutual Foundry & Machine Co., Atlanta, Ga 

Onan, David W.. 43 Rovalstone Ave.. Minneapolis, 

Peerless See Electrie Service Supplies Co. 

Ridion Co., Frank, 253 A St., Boston, Mass. 

Segur. See Electric Service Supplies Ce. 

Superior. See Armature Coil Equipment Co. 


WINDING MACHINES, Inductlon Coil 

Relden Mfg. Co., 2310B S. Western Ave., Chicago, Ill 
Conran, Frederick M 107 Colden, Newark, N. J 
Eureka Tool & Machine Co., 42 Walnut, Newark, N. J. 
Leesona. See Universal Winding Co. 

Lipe, W. C., 208 S. Geddes. Syracuse, 2 4 

Morris Register Co.. 29th & Broadway, Council Bluffs. Tews. 
Nadio Production Machinery Co., 212 Centre, New York 
Tniversal Winding Co., Boston, Mass. 

Viking Tool & Machine Co., 747 65th, Brooklyn, N. Y 


See Instruments, Laboratery 


Cleve- 


Atlantie 


Phila- 


Mich. 


Minn. 


Weehawken Engineering Co., 543 Gregory Ave., Wee- 
hawken, N. J. 
WINDINGS. See Coils, Finished 


WINDOW SHADES. Factory 
Athey Co., 6142 West 65th St., Chicago, Ill. 
WIRE (Cable) (Cord). Aluminum. See Aluminum 
Copper Clad. See Wire, Copper Clad. 
Forms. See Forms, Wire. 
Frames. See Forms, Wire 
Fuse. See Fuses and Fuse Wire 
Lamp & Tube Filament See F 
Lamp. 
Molybdenum. See Molybdenum. 
Phosphor Bronze. See Phosphor Bronze 
Platinum See Platinum. 
Radio Bus See Wire. Bare. 
Scrapers. See Strippers. 


ilaments, Incandescent 


5A 





WINDERS © 9 intites: Cord Types 
Also for Dynamic Coils; Armatures; Radio 


and Electrical Transformers. 
Vitreous Enamel Electrte Ovena 


FREDERICK M. CONRAN 
107 Colden St., Newark, N. J. 





Manufacturing 
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-GILBY WIRE- | 


COMPANY 
WILBUR B. DRIVER, President 
Manufacturers of 


RESISTANCE WIRES 


—round and flat, fine wires, strip. Heat and acid- 
resisting castings. Special alloys. We ean advan- 
tageously fill your requirements. 


“TOPHET A” “TOPHET C” 
(formerly SOLAR) (formerly Tophet) 
“CUPRON” 

RIVERSIDE AVENUE, NEWARK, N. J. 





See Strippers. 
See Filament, 


Strippers. 


Luugsten. Incandescent Lamp. 


WIRE, Bare 
Armature Banding 
Copper Wire 
Bram WTO .ccccccccccccccccccccce 
Phosphor Bronze 
Radio Bus Wire .. 
Resistance Wire ,. 
BON WO ccccccccccccvccccscces 
Acme. See Alloy Metal Wire Co. 
Aavance. See Driver Harris Wire Co. 
Alloy Metal Wire Co., Moore, Pa............+..++ Cc RB 
American Copper Products Corp., 233 Broadway, 
Now Work, NM. YF. ccoccccecscccccccsccccccssese c 
American Electrical Works (Phillipsdale), 
Genee, BB. LT.  ncsccccccscccccoccacsseccecsscccs 
American a Wire & Cable Co.. Div. ef 
General Cable Corp., 954 W. 21st, Chicago; ae ee 


earorzroa 





American Steel & Wire Co., 208 La Salle, 
Anaconda Wire & Cable Co., 25 Broadway, New 
Res Ls OU nekaenekees bab bendeaceusssvecees Cc 
Anylite Elec. Co., Fort Wayne, Ind... ..ccccccces Cc 
Ballast. See Gilby Wire Co. 
Baltimore Copper Mills (Div. of General Cable 
Corp.), Baltimore, Md.........esseeeeesseerees 
Bassett Metal Goods Co., Derby, Conn. (General 
Hatheway & Co., 16 Hudson, New 


Sales Agent, 
Fels Ws Ee wetinnkncecscnonceevsasececscee ces © oc os 
Belden Mfg. Co., 2310B 8. Western Ave., Chicago C .. 8 
Beldenite. See Belden Mfg. Co. 
Bradford, Kyle & Co., Plymouth, 
Braidite. See Cornish Wire Co. 
Brenvar. See American Insulated Wire & Cable Co. 
Bridgeport Brass Co., Bridgeport, Conn 
Calido. See Driver Harris Wire Co. 
Chromel. See Hoskins Mfg. Co. 
Chremic. See Murray-Harris Wire Co. 
Climax. See Driver Harris Wire Co. 
Comet. See Driver Harris Wire Co. 
Comin. See Gilby Wire Co. 
Cook Plate Co., Edw. N., 70 Ship, Providence, R. I. C 
Copel. See Hoskins Mfg. Co. 
Copperweld Steel Ce., Glassport, Pa 
Cornish Wire Co., 30 Church, New York, 
Corwice. See Cornish Wire Co. 
Crape. See Indiana Steel & Wire Co. 
Crescent Ins. Wire & Cable Co., Trenton, N. J.. C .... 
Cupron. See Gilby Wire Co. 
Darow Mfg. Co., 36 E. 20th, New York, N. Y... C.... 
Detroit Insulated Wire Co., Detroit, Mick...... Osc lac 
1885. See Chicago Insulated Wire & Mfg. Co. 
Driver Harris Wire Co., Harrison, N. J 
Electron. See Bassett Metal Goods Ce. 
Excellcier. See Branford Elec. Co. 
Fullman Mfg. Co., 1209 Jefferson, 


Goldmark Co., 
Hope Webbing ee: Reipetesmenie ™ 1. 
Wire Tape) 
Hoskins Mfg. 
ich. 


M 
Hudson Wire Co., Ossining, N. 
Ideal. See Driver Harris Wire Co. 
— Rubber & Insulated Wire Ce., Jonesboro, 6 
OR, ncccccncenenece sneo* Wiganastsasassenesss oe 
Indiana Steel & Wire Ge.. Munele, Ind. ...... .... 
Karma. See Driver Harris Wire Co. 
Keystone. See Fuliman Mfg. Co. 
Lucero. See Driver Harris Wire Co. 
Marion Insulated Wire & Rubber Co., Marion, Ind. C 
Monex. See Standard Alloy Wire Co. 
National-Harris Wire Co., 195 Verona 
Newark, N. J 
Nehring Electrical Works, De Kalb, Ill. 
Nichrome. See Driver Harris Wire Co. 
Novar. See Standard Alloy Wire Co. 
Page Steel & Wire Co., Bridgeport, Conn.. a ace ae 
Paranite. See Indiana Rubber & Insulated Wire Co. 
Peerless. See Alloy Metal Wire Co. 
Phillips Wire Co., Div. of General 
Pawtucket, R eer er eee — 
Phono-Electric. See Bridgeport Brass Ce. 
Premier. See Alloy Metal Wire Co. 
Providence Insulated Wire Co., Providence, R. 
Race. See Ross Wire Co. 
Revolute Wire Co.. Hastings-on-Hudson, N. Y.... C 
Rice Co., A. H., Pittsfield, Mass. err 
Roebling’s Sons Co., John A., Trenton, N. J...... GS os 
Rome Wire o. Div. of General Cute Co., 


Rome, N. 
Ross Wire Co., 
Seneca Wire & Mfg. Co.. 
Silcrimp. See Valley Narrow Fabric Co. 

Silectron. See Standard Alloy Wire Co. 

Solar. See Gilby Wire Co. 

Sparg Wire Co., J. A., Rome, N. Y.......see0s Cua 
Standard Alloy Wire Co., Elizabeth, N. J. -RS 
Standard Underground Cable Co. (Div. of “General | 

Cable Corp.), Pittsburgh, Pa. ............66- coos 
Super-Insulated Wire Co., Plymouth, Mass. 
Superior. See Alloy Metal Wire Co. 
Talking Tape. See Hone Webbing Co. 
Therlo. See Driver Harris Wire Co. 
Tophet. See Gilby Wire Co. 

Tru-Lay. See Page Steel & Wire Co. 
Valley Narrow Fabric Co., Falls, R. I. 
Wheeler Insulated Wire Co.. Bridgeport, Conn.. C 
WIRE, Copper Clad 
Copperweld Steel Co., Rankin, Pa. 
Standard Underground Cable Co., Div. of General 

Corp., Pittsburgh, Pa 
WIRE. “SOLDER. See Solder. Bar and Wire. 
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Cable Corp., 


Fostoria, O. 


Cable 








August, 1929 


Electrical 


The Most Complete 
Line of Drum Controllers 
in the World 


1 


Cylinder Construction 


No-Reversing Type. Cylinder is a 
one-piece brass or aluminum casting 
Reversing Type. ‘The solid brass or 
aluminum rotating cylinder consists of 
only three pieces 


- 


a 


Wounting. Castings are mounted on a 
square steel shaft, mica insulated. Break- 
down voltage 60,000 volts 


i 
ft 


Perfect Contact Surface. Cylin- 
ders ground to size 
Segments, Soft drawn copper, 


cold 
pressed to shape 


Inside of segments are 
lapped, cleaned in an acid bath; fastened 
to the cylinder with cadmium plated 
screws, Segments are renewable 
Bearings. Arguto Oilless Bearings at 
both ends of cylinder shaft 


MULL 


For complete details 
Publication 500 


UNION ELECTRIC MFG. CO. 
934 Juneau Ave., Milwaukee, Wis. 


Manufacturers of 


Flectric Motor Control Apparatus 


Aiso Associated Manufacturer with, and Eastern Distributor for 
DIAMOND <& ELECTRICAL MFG. CO., Los Angeles, Cal. 
Magnetic Motor Control Apparatus 














Air-Cooled 


New Code 


ransformers 


Sor gel 


WITH CONDUIT CONNECTIONS 


No Extra Fittings Required 


Tried, Tested, 
Approved 


Design is correct Highly ef- 
ficient. Low temperature rise 
not over 55° at full load. 


Approved by Underwriters 


See  1/4to 50 KVA. 


Single-phase, 2-phase and 
3-phase 


110, 220, 440, 550 Volt 


Can be installed easily and economically right where 
the change of voltage is wanted, or any other convenient 
place inside of buildings, without fireproof vaults or 
enclosures of any kind. 


Transformers Designed for Special Applicat 


Ask for Descriptive Literature 





SORGEL ELECTRIC CO. ‘i.s%"s 


Manufacturing 


the sponsor of Quality 
and Service 


LECTRICITY frequently is referred to as the main- 
spring of industry. It is an apt analogy since, when 
electric power is properly proportioned to the needs of pro- 
duction machinery, and the whole system is nicely balanced 
electrically, factory equipment functions much like the works 
of a well-regulated and extremely accurate watch. 


The finest watch that was ever made resulted from simple 
operations compared with the extreme complexity of proc 

chemical and electrical as well as mechanical—te- 
quired to produce many of the small parts and elements es 
sential to the maintenance of Weston standards of perforn 
ance. 


There is no sacrifice of highest quality—either of materials 
or workmanship—permitted in a world-famed Weston. 
Notwithstanding the many precise manual and mechanical 
operations, the hundreds of inspections and tests and the 
incredibly small tolerances and working limits prescribed, 
the cost of a “Weston” is remarkably low— in the smaller 
sizes even under the price of the cheapest watch! 

Pursuing the watch analogy to a concluding reminder—it 
takes time to make a “Weston” as it does any quality prod 
uct, a fact which in the end brings greatest satisfaction t 
the purchaser and user. 


There are put into each Weston instrument long 
hours of time so as to insure long years 
of dependable service. 


WESTON ELECTRICAL INSTRUMENT CORP. 
Newark, N. J 


- 


5&2 Frelinghuysen Avenue 


PIONEERS 
SINCE 1888 


INSTRUMENTS 
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The th 


working 


hour 


is 1214% of the 8-hour 
working day, but—is it 10% 
of the day’s production? 





Working energy, that ordina- 
rily drops a noticeable degree 
in the late morning and after- 


noon, is greatly sustained 
when Royal Factory Chairs 
with broad seats, springy 


backs and adjustable heights 


are used. 













Adjustable 
Ranges 
17” te 23” 
21” to 27” 
S38” te 31” 
28” to 34” 


Let us give you a 
list of Electrical 
Manuf actur- 
‘ing Plants, Royal 


A Good Chair Costs Less 


Than a Tired Worker 


Seat the worker at the proper height, 
provide a chair with a naturally 
molded saddle seat, and one that 
supports the back where it does the 
most good ind we will guarantee a 


production increase of at le 


2aast 3%. 


ROYAL 


Seat of Production 
FACTORY CHAIRS 
Write today for 
60-DAY TRIAL OFFER 
ROYAL METAL MFG. CO. 


Manufacturers of Industrial Chairs 
and Stools 


1136 So. Michigan Ave., Chicago 


Largest 








Electrical Manufacturing 


WIRE DRAWING MACHINES 


Drawing and Re-drawing Mill Equipment for Small Wiree 
American Insulating Machinery Ce., 519 Huntington Are 
Philadelphia, Pa. 


Sleeper-Hartley, Inc., Worcester, Mass. 
Torrington Manufacturing Co., 70 Franklin, Torringwe: 
Conn 
Vaughn Machinery Co., Cuyahoga Falls, Ohio. 
Wire Machinery Corp. of Am.. New Haven, Cen. 
WIRE, Insulated 
KEY 
Annunciator, Office, Bell Wire....See A 
Asbestos Covered Heater Cord......S5ee H 
Asbestos Covered Magnet Wire....See M 
Enameled Magnet Wire ........... See M 
I I? a oc ciala ns aihinnaiees Wie See R 
Flexible Reinforced Heavy Duty 
NPE cocwedenvessciscesnesedhesmee © 
BOONE GEE casivvecaness cuctetuen See H 
Ignition Cable .....ccccccccccccecs See K 
RD SN oa 55 35 60 nek so 00en eee See R 
BERGE WEE ccccccccccesscsnceses See M 
Rubber Covered pees & Cable..See RK 
Stove Wire ....... asp aediec H 
Telephone Cord = 





A-A Wire Co. (Div. of General Cable 
Corp), 420 Lexington Ave., N. Y. C.. B.......-.- 
A-1 Brand. See American Insulated. 
Acme Wire Co., New Haven, 
Evamaled Silk, Cotton 
Amelectric. See American Elec. 
American Braiding Co., Holyoke, Mass. R 
American bia. See American iusu 
lated Wire & Cable Co. 
American Copper Products Corp., 233 
Broadway, New York, N. ee eer et ey 
American Electrical Works (Philips 
Providence, R. I. ae Prey ee ee oe 
American Enameled Magnet “Wire 


Conn. 





Muskegon, Mich. .. ose ie; tm tS wee Oe 
American Insuiated Wire & “Cable “Co. 

Div. of General Cable Co., 954 W. 

2lst, Chicago, Il. a ee Oe om oe, we 
American Insulated Wire Corp., “Div. ‘of 

General Cable Co., 45 Baker, Provi- 

dence, Ziccccccccccccoccssccccenss Pin & FP 
American Steel & Wire Co., 208 S. La 

Galle, Cirienge, Ui. .ccceccccccscccee FHA TM 
Americore. See American Steel. 
Amerite. See American Steel. 
Amerixe. See American Steel. 
Amparak. See American Steel. 
Anaconda Wire & Cus le Go. 25 Broad 

way, Wew Terk, Be Zicigseeccanss Ww A M 

Pawtucket, 


Anaconda Wire & Cable i 
: ea 


Anaconda Wire & Cable Co., 
Branch, Muskegon, Mich. (Silk, Enamel) .......... M 
Ansonia Electrical Co., eocnnecneel Conn. 
Silk, Cotton, Enameled. Sua muen Sa sie. SI ae 


Maring Wire 


Armoriokt. See American Steel. 
Bay State Insulated Wire & Cable Co., 

Paydras (Mattapan), 26, Boston..... R —— 

Chicago, Thh.  ...ccccccccccccccscevecs RFHATM 
Relden Mfg. Co., 2310B S. Western Ave., 

Beldenamel. See Belden Mfg. Co. 
Beldenite. See Belden Mfg. Co. 
Bishop Wire & — Corp., 420 E. 

25th, New York, Wisedcecccuvccen F 
Boston Insulated Wire’ & Cable Co., 65 

Bay, Boston, MasB. .....+.++-ee0+s — SF 
Bradford, Kyle & Co., Plymouth, Mass. EY rr rere. 
Cablex. See Collyer Insulated Wire Co. 

Celatsite. See Acme Wire Co. 
Collyer Insulated Wire Ce., Pawtucket, 

BR. £. sccccccccecccsessccecceccecece FH. 
Colorbeston. See General Elec. Co. 

Condex. See Simplex Wire Co. 

Colorubber. See Belden Mfg. Co. 

Copperweld Steel Co., Rankin, Pa...... D cs tose = 
Cotenamel. See Belden Mfg. Co. 

Cottonite. See Acme Wire Ce. 

Crescent Ins. Wire & Cable Co., Trenton, 

Eh. Bac. wndenusacentane-060006nceemane RFHATM 
Darow Mfg. Co., 36 E. 20th, New York. RB .. .. «. «+ «> 
Davis-Jones Insulated Wire Co., Paw- 

Cnalent, TR. FT. ccccccseccscsccssccesese RFHAT 
Deltabeston See York Insulated. 

Detroit Insulated Wire Co., Detroit, Mich. R . oo 
Diamond Braiding Mills, Chicago Heights R F H....M 
Di-Noburn. See Diamond Braiding Mill. 

Dreadnaught See Indiana Rubber Co. 

Driver-Harris Co., Harrison, N. J...... Die vas oe as 
Dudlo Mfg. Co., Div. of Ceeet 

Cable Corp., Fort Wayne, Ind...........-..+..+.M 
Ducatto See Dudlo Mfg. Co. 

Durabilt. See Anaconda Wire & Cable Co. 
Duracord. See Anaconda Wire & Cable Co. 
Durawire. See Anaconda Wire & Cable Co. 
Mure. See McEvoy, C. H. 

Fagle. See Goldmark Co., James. 


Eastern Insulated Wire Co., Tilton, N. H. B 
1885. See Chicago Insulated Wire. 
Enamelite. See Acme Wire Co. 


Fibrex. See Simplex Wire Co. 
Flexible Woven Cable Co., 755 Boylston, 

Boston, MaGB. ..cccccsccccccccccccese ov ¥F 
Flex-O-Cord. See Packard Elec. Co. 
Gareo. See General Asbestos Co 
Gavitt Mfg. Co., West Brookfield, Mass... .......-- T .. 
GE-Fiex. See General Elec. Co. 
General Asbestos & Rubber Co., Charles- 

ton, S. C. wes (cheaeeeaaseamanewe 66. tm g. 
General Elec. Co., er- 

chandise Dept.. Bridgeport, Conn.... R F H . M 


See Cellyer Insulsted Wire 
James, 83 Warren, New 


Giant. 
Goldmark Co., 


York, Annunciator and Asbestos, Cotton, 

Silk and Enameled Magnet ........-- A M 
Goodvear Rubber Insulating. See Graybar Electric Co 
Graybar Elec. Co., Graybar Bldg., Lexing- 

ton Ave. & 43rd St, New Tox, MY... 1.5. 
Grimshaw. See New ‘York Ins. 

Hatex. See pans Bele Ween “ 
ubber s ne., side, 
Hapels - sapien manila maine meeiiih ee So 2... ES 
Hazacord. See Hazard Insulated Wire Works. 
Hazard Insulated Wire Works, Div 

of Okonite Co., Wilkes-Barre, Pa.... R F .. A... 
Holyoke Co., 621 Broadway, New York.. R.... A ..M 
Indiana Rubber & Insulated Wire Co., 

Jonesboro, Ind. .......--esscccveces WPS x0 in ve 
I. X. L. See Collver Insulated 
Kable. See Safety Cable Co 
Kenrite. See American Insulated 
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Kerite Ins. Wire 
New York, N. ° 

Kilo, Co., 2 E. 23d, } 

Koelle, Frederick C.. Real 
Bldg.. Philadelphia, Pa. ...... es ee 

Lowell Insulated Wire Co., Lowell, mF We ws oc ae 

Liberty. See Nat. Metal Molding 

Loxsteel. See Hazard Insulated Wire Works 

McEvoy, C. H., Lowell, Mass........... kK a = ss 

Marion Insulated Wire 
ee... as ee 

Massachusetts Elec. Mfg. Co. 
Mass ‘ 

Montgomery G8: R., 
Conn. 


 — Co., 30 Church, 


Estate Trust 


Mass. 


=x 
> 
4 


N. E See Goldmark Co., James 
New York Insulated Wire Co., 114 Liberty, 
New York, N 
Nitro. See Belden Mfg. “o. 
0. K. See Phillips Wire Co. 
Okocord. See Okonite Co. 
Okonite Co., Passaic. N. J.............. R 
Ozex. See Simplex Insulated Wire 
Packard Electric Co.. Warren, O....... R F 
Parac. See Phillips Wire Co. 
Paracore. See U. 8S. Rubber Co 
Parafiex. See Bishop Wire & Cable 
Paranite. See Indiana Rubber. 
Parkerite. See Seward Wire Co. 
Peco. See Packard Elec. Co. 
Philadelphia Insulated Wire Co., 200 N 
Third, Philadelphia, Pa.. .. se i DR Se 
Phillips Wire Co., Div. of General Cable 
Corp., Pawtucket, R. I 
Providence Insulated Wire Co., 
Raven Core. See New York. 
Reliance. See American Steel. 
Rockbestos Products wane © Nicoll & Conner 
R 


Providence R POM icc 


Sts.. New Haven, Conn.............. 2..?7F 
Roebling’s Sons Co., John A., Trenton, 

We Ge shagehedbebisencesscsses FHATM 
Rome Sinsanias Co., Inc., Div. of General 

Cable Corp., Rome, N. _ Y.. ; se ere 


Rome Wire Co., Rome, N. Y...--- RFH..TM 
Ross Wire Co., 69 Bath, Providence. R.1.. R .. 2. we ++ oe 
Runzel-Lenz Elec. Mfg. Co., 1751 N 

Western Ave., Chicago, Ill. A ba ee oe a 
Safety Cable Co. (Div. of General Cable — 

Corp.), New York R 
Salamander. See York Insulated. 
Seward Wire Co., Parkersburg, W. Va. R......... 
Silkenamel. See Belden Mfg. Co 
Silkenite. See Acme Wire Co. 
Simeore. See Simplex Wire. 
Simplex Wire & Cable Co., 

ney, Cambridge. Mass. 
Shield. See Ansonia Elec’l Co. 
Southern States Cable Co., Div. of Gen- 

eral Cable Corp., Mobile, Ala......... os selee wo On 
Spiralweave. See Hazard Ins. Wire 
Standard Alloy Wire Co., Elizabeth, N. J... .. H...... 
Standard Underground Cable Co., Pitts- 
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burgh, Pa. (Div. of General Cable.) R F HAT... 
Sterling. See Standard Underground 
Sterling Insulated Wire Co., Fall River, 

SP = a0 Cedetageethbkenseweneetseses ee we 08 6 as 
Strand & Sweet Mfg. Co., Winsted, Conn... ..... ..M 
Super-Service. See Rome Wire Co. 


Sweetstrand. See Strand & Sweet. 
Tip-Top. See Standard Underground. 
Tirex. See Simplex Wire & Cable. 
Trenchlay. See Rome Wire Co. 


Triangle Conduit Co.. Dry Harbor Rd. 

& Cooper Ave., Brooklyn............ R 
= Woven Fabric Co., Pawtucket, 

She ekahOReeen sos senbetkeeusece y. 

United States Rubber Co., 1790 Broadway, 

New York, A Mabeteeherscantdes cece mn aeT 
U. 8. Royal. See United States. 
Varfiex Corp., Rome, N. Y. pecueek®: we Gene ae ie) 
Warrior. See American Copper. 
Wheeler Insulated Wire Co., Bridge- 

es MS. eidcendb Kabnsecccivccesdue HATM 
White, J. M., 1128 Oliver, Philadel- 

ik - i stesbettitabednntacdiaanins RF a. 
Whitney Blake Co. See Graybar Electric Co. 
Wovenite. See Flexible Woven. 


York Insulated Wire Wks. of G. E. Co., 
120 Broadway, New York, N. Y........ S..8..06f8 


YARN AND THREAD: Silk, Cotton, Asbestos 

American Ashestos Co Norristown. Pa 

—\ Glanzstopf Corp., 180 Madison Ave., New York, 

Anchor Thread Co., Trenton, N. J. 

Ashestns Fibre Spinning Co., North Wales, Pa. 

Columbian Rope Co.. Aubum, N 

Commercial Rayon & Thread Co., 19 W. 2Ist, New York. 
y 3. 

Ferodo & Asbestos, Inc.. New Brunswick, N. J. 

Florsheim, H. A., 225 Fifth Ave., New York, N. Y. 


Franklin Rayon Corp., 86 Crary, Providence, R. I. 





General Electric Co., Schenectady, N. Y. 

Great Lakes Yarn & Thread Co., Div. of General Cable 
Corp., 5133 Wesson Ave., Detroit, Mich. 

Johns-Manville Corp., New York, N. Y. (Asbestos.) 

Keasbey & Mattison, Ambler, Pa. 

Lees Mfg. Co., 320 Broadway, New York, N. Y. 

Multiple Winding Co., 77 Summer, Boston, Mass. 

Rich & Co., H. S., 180 S. Water, Providence, R. }. 

Ryle & Co., Wm., 381 Fourth Ave., New York, N. 38 

Silkclip. See Worcester Bleach & Dye Wks. Co. 


Smith & Dove Mfg. Co., Andover, Mass. (Linen Thread.) 
Worcester Bleach & Dye Wks., Worcester, Mass. 

ZINC 

Horse Head See New Jersey Zine Co 

New Jersey Zine Co., 160 Front, New York, N. Y 


Platt Bros. & Co., 
United Metals 


Waterbury, Conn. (Strips.) 
Selling Co., 25 Broadway, New York, N. Y. 


ZINCS AND COPPERS, 
Bunnell & Co., J. H., 32 Park Pl., 
Edes Mfg. Co., Plymouth, Mass. 
Extruded Metal Corp., 184 53rd, 


Battery 
New York, N. ¥. 
Brooklyn, N.Y. 


(Zine Cups.) 


Franklin. See Grasselli Chemical Co. 
Grasselli Chemical Co., Guardian Bldg., Cleveland, 0 
Illinois Zine Co., Peru, Ill. 


Lind Mfg. Co.. 70 Wyckoff Ave., 

Mattiessen & Hegeles Zine Co., 

New Jersey Zine Co., 160 Front, 
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Brooklyn, N.Y. 
La Salle. Il 
New York, N. Y 


(Zine Cups.) 
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Get them in this 
booklet — your 
free copy is at 
your call 


ROM our half tury 
rier in trod 
ind manufacturing phosy 
onze in this country we 
have brought out this book 
f r plant executives who buy intell 
xg ly 
For your protection you should have this information 
it is all ment handy, and will help you in you 
ipplications of phosphor bronze to your product “Ele 
phant Brand is the most uniformly excellent Phosphor 
Bronze available all grades for all uses In ingots, 
castings, rods, tubing, sheets, wire, and ropes. 


THE PHOSPHOR BRONZE SMELTING CO. 
2200 Washington St., Philadelphia, Pa. 


Sole Manufacturers of 


Elephant Brand 
Phosphor Bronze 
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A Typical Young Brothers Insulation 
Baking Oven 











Magnet Wire — All Insulations 
Coils — Magnet Wire Wound 
Varnished Insulations 
Parvolt Filter and By Pass Condensers 


All Products Made to Recognized Commercial 
Standards including those of: 
National Electric Mfrs. Assn. 

Radio Manufacturers Assn. 


American Society for Testing Materials 


For 25 years manufacturers and suppliers to 


the largest and most discriminating users. 


THE ACME WIRE CO. 


New Haven, Conn. 





Branch Offices 


New York Cleveland 





52 Vanderbilt Avenue Guardian Building 


Chicago 


842 North Michigan Avenue 
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ACME WIRE PRODUCTS 
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A New Rush Service 


The new addition to the Hardwick- 
Hindle Plant guarantees speed. In 
72 hours it can begin turning out 


exactly the resistor you want. | Motots 


. Universal and i tion small fractional 
The most modern equipment horsepower gem cont an aeseanels 
for small motors. Send us your specifica- 
. tions. SIGNAL ELECTRIC MFG. CO. 
known—a huge new electrical Menominee, Michigan 


Small Motor Specialists Since 18990 


furnace—an_ efficient, experi- a 


enced personnel—all work to- 

































gether to provide the manufac- [eaarionat x] 
turer with the resistor he wants 


anichly HEOSTAT 


YOU GET what you want in CONTROL, in 
SIZE and in TYPE when you order THE 
NATIONAL RHEOSTAT :— 

YOU GET Adjustable Resistance AT ITS 
BEST— 

YOU GET Prompt Service— 

YOU GET Reasonable Prices— 


WE GET busy when you send your problems—Write us. 


Our 20th Year—Ask for Catalog 


National Electric Controller Company 
5315 Ravenswood Ave., Chicago, Ill., U.S. A 








Universal Motor 


for 110 Volts 


Suitable for phono- 
graph drives, drink 
mixers, sewing ma- 
chines, smali Lathes, 
etc. 

Battery motors and 
small generators our 
specialty. Send for cir- 
cular. 


LIBERAL DISCOUNTS TO DEALERS. 


Send for the New Hardwick, 
Hindle Catalog 


[7s jammed full of charts— 
engineering data that every en- 
gineer would be glad to have on 
hand when ordering resistors. It 
also gives a complete listing of 
the Hardwick, Hindle line—with 
types of brackets, lugs, etc. 
Merely send us your request for 
a copy on your business letter- 
head—the catalog is free. 





HARDWICK, HINDLE, 


INCORPORATED KENDRICK & DAVIS CO. 
SALES DEPT. LEBANON, NEW HAMPSHIRE 
122 Greenwich St., New York City | EE 
Factory 


215 Emmet Street, Newark, N. J. 


Send 
\ (oilinn Strand signdora 
\) 


FLEXIBLE Power screw 
lriving at 


SHAFT tachment. 


EQUIPMENTS 
MANY TYPES 
AND SIZES 
Ye to 2 H.P. 





Manufactured 
by 
N. A. STRAND & COMPANY, 5001 N. Lincoln St., Chicago, III. 


RESISTORS 
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Electro Magnet | | Ce 

Transformer E make any | | 

Inductance I d 
Resistance oe Se ee | 

Ignition the classifications of 4] are 
Medical paper section, layer- | 

Meter ‘ 

Choke wound and cotton in- | 

terwoven. The many COS S ate) 
years we have devoted 

to the solution of coil | 
problems have placed more 


us in an advantageous 


position in this indus- 





































EPENDABILITY of springs as 
a part of your product is of 
more importance to you than 
initial cost. All things considered, 
when a spring is essential to the 
operation of any device the 
best is the cheapest, re- 
gardless of first cost. 


GIBSON-SPRINGS 


COMPRESSION EXTENSION 
TORSION FLAT 
ANY MATERIAL OR QUANTITY 
ANY STYLE OR SIZE 
ALSO LIGHT STAMPINGS 


WM.D.GIBSON CO. 


1800 CLYBOURN AVE. 
CHICAGO 


Acme 


Products Co. | 


Boston, Mass. 


Electro Magnet for Fire Alarm Systems 1 












































Your Coil Problem 
is ins Solved / 


Install a group of 
















“Universal” 
Coil Winding 
Machines 


and insure 
uniform production 
of dependable coils 
at surprisingly 
low cost 


































Purchase these same 
coils from us, carefully 
wound to your ; 4 
specifications and 1s 5: gee 
ready for application —_ ‘ Ma 7 = — 
e% ¥ 
to your product " “ ae apeen ps 
’ a 


; tee 
“ae 


UNIVERSAL — CUMPANY 


££30NA 
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Can you afford to 
experiment with 
soldering paste? 


N your soldering operations a proven 

soldering paste is the one thing upon 
which a soldered joint depends. An un- 
interrupted schedule of production re- 
sults from the use of a quick-acting and 
dependable paste. 


Dependability 


From the standpoint 
of quality, uniformity, 
and prompt delivery, de- 
pendability has made 
Bead Chain the standard 
of the industry. 


HIGHLAND Soldering Paste has been 
the choice of electrical manufacturers for 
many years. Put up in containers of 
handy size. Price lists on request. 


Send for 
a sampie 
and put 
it to any 
test 








Highland 
Electro-Chemical 
Mfg. Co. 


Connellsville, Pa. 


Albert Lorsch & Co., Inc., Sales Agents 
607 Fifth Avenue 
New York City 








“Everything in Insulation” 


“Candy’s Faultless” 
(True to name) 


WAXES 
INSULATING MATERIALS 


Compounds, Waxes and Paints or ee Covered -_s Weatherproof Wire, 

° ° ° oils, Condensers, Conduit, Wet and D 
Varnishes and Varnished Materials , Batteries, Wiring Devices, Sockets, Switch 
° boards, etc. MATERIALS TO YOUR OWN 
Insulating, Waterproofing and SPECIFICATIONS OUR SPECIALTY. Com- 



















a pounds for Radio Parts. 


| 35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 
Mitchell-Rand Mfg. Co., 19 Vesey St., N. Y. 35th and Maplewood Ave., Chicago, Iil. 











WHEN IN NEED OF 


MACHINE SCREWS SPECIAL STUDS 
MACHINE SCREW NUTS SPECIAL SCREWS 


COMMUNICATE WITH 
THE HOUSE OF SERVICE 


THE PROGRESSIVE MANUFACTURING CO. 
TORRINGTON, CONN. 


We please those discriminating manufacturers who 
not only demand quality but service as well. Busi- 
ness goes where it is invited and remains where it is 
well treated. The illustration reveals a few only of 
the possibilities that are developed by the cold head- 
ing process. 
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Electrical 


HANDY & HARMAN 


High Conductivity Factor 


— and — 


Known Resistance-Values 


ay yan 


““Handy”’ 


ILVER 
OLDERS 


Electrical connections soldered or 
brazed with certain “Handy” silver solder 
compositions, made specially for the pur- 
pose, have a remarkably high electrical 


conductivity. 


This conductivity-factor is a constant, 
not a variable, because we guarantee the 
physical and metallurgical uniformity of 
standardized 
Our 62 years of leadership in 


each of our composi- 
tions. 
America’s precious-metal industries, and 
the mechanical equipment and personnel 
of our three modern plants are back of 


every ounce of silver solder we produce. 


Other Characteristics 


Strength and Ductility. Make joints testing 
at 40,000 to 60,000 Ibs. tensile strength. Also 
withstand vibration. 


Corrosion-Resistance. Withstand prolonged 
exposure to acids, alkalies or the weather. 


Free Flowing. Make neat joints. Save time 
and labor. Cost no more in the long run. 


“Handy Book of Silver Solder E” 
A valuable and interesting handbook on 
soldering and brazing. Free on request. 


HANDY & HARMAN 


Executive Offices—57 William St. 
New York, N. Y. 


. PLANTS 
Bridgeport, Conn. Providence, R. I. 


Fulton and Gold Sts., New York City 
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Better Lugs and 
Connectors 


Conductivity 98% Minimum 


Ce ed 


Electrolytic Copper, 99.90‘ Pure 
Coated With Pure Tin, If Desired 
Clean, Bright— Accurately Made 


Save Time, Save Expense 


ait ae Out ae sas eee il me ge 


vj 
LEE met 


Cpl” 
SEAMLESS COPPER /2 ye. 
' a NP 
1415 Central Avée., Now OTe ces emitter te 
NY oO 


ITT 


Atlanta; Los Angeles; Denver; 
Dayton, Ohio; New York City; Dallas, Texas. 


ices: Cleveland; Chicago; 
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| Small Metal Stampings Accurately Made 


All kinds of Electrical Screws carried in stock 
WRITE FOR PRICES 





Coil Wire 
SPRINGS 


For all electrical and mechan- 
manufacturing purposes. 


} = ical 

' All specifications as to quan- 
4 tity and quality are accurately 
i met. Our prices are right 


& 
% 





and delivery prompt. 
Write for Catalog 


ADVANCE SPRING & 
WIRE COMPANY 


Carroll Ave. and Wood St. 
Chicago, Illinois 





E-Z WIRE STRIPPER 


A HANDY TOOL 


for all 


MANUFACTURERS 


Here is a tool that will save 
you time and money, speed 
up production and lower 
your costs. 
This inexpensive tool strips 
wire of 10 to 20 gauge 20 
times faster than usual 
methods. Give it a trial on 
a money back guarantee. 
Thousands in use. 


PYRAMID 


d PRODUCTS CO. 
2311 South State St., Chicago, U. S. A. 






Manufacturing 


oo OOOllesS_o<oa—a——————— ee 



































Vol. 4, No. 2 Aug 


TRY US 


and you will know why we are 


always busy on springs and 
screw machine parts. Quality 
and service our WATCHWORDS. 


The Peck Spring Co. 
Plainville, Conn. 


Se 


For Better Washers 


OO 


OF BRASS, STEEL AND COPPER 
Highest quality—Low prices 
Write Us 


MASS. MACHINE SHOP, INC. 
BOSTON, MASS. 


ACTUAL 
SIZE 





Chicago Rawhide 


Mallets and Rawhide-Faced 
Hammers 


Used extensively in electric 
motor assembly and repair work. 


Saves Battered-Up Motor Parts 


Will transmit an effective blow 
without damage to the most deli- 
cate surface. The blow is not 
more destructive to the tool itself 
than to the object to which it is 
applied—therefore, doubly econo- 
mical. 


THE CHICAGO RAWHIDE MFG. CO. 
1287 Elston Ave., Chicago, IIL 















Information Wanted 


We have been asked for the names and addresses of 
manufacturers of the items listed below. 


Replies from our readers to any of these inquiries will 
be greatly appreciated by the Information Bureau of ELrEc- 
TRICAL MANUFACTURING, 461 Eighth Avenue, New York 
City 


**Parker Canopy Insulating Blocks Flint Wale Iror 
Reliance Knight Lamps Pioneer House Pump 
‘Burrows Therapeutic Lamp 
**Indulet Fittings 
Willia Commutator Dressing 


Splendida 


Blaisdell 4 
Defiance Cigarett Lighter 
**Hillerest Line of Lighting Fixtures 
Electric Iron Vesodore Cigar Lighter 
Electric-driven lampshade lacing machines. 


Steel Collapsible Barrels used for post hole digging 
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INCORPORATED 


Highland Park, Conn. 





Manufacturers of 







Insulating Papers 
and Boards 


Press Boards 


Fuller Boards 
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CASE BROTHERS 








Pure Zine for 
Fuse Elements 
Strip Zine 
for 
Commercial Uses 
Eyelets 
Standard & Special 


Large Articles Made on 
Multiple Plunger Press 


The Platt Bros. 
& Co. 


Waterbury, Conn. 































cin 
ELECTRITE 


A high grade fibre board 
for electrical insulation. 












A material of quality pos- 
sessing high tensile and 
dielectric strength. 

















Tested and approved by 
the Underwriters’ Labora- 
tories. 























Pulp Products Department 
WEST VIRGINIA 
PULP & PAPER COMPANY 


230 Park Avenue 35 East Wacker Drive 
New York, N. Y. Chicago, Ill. 























WAXES 


Insulated Wires | 


Made to suit your Conditions 
or Requirements | 
or to your Specifications | 










Our 33 years’ experience 
at your command 


Special Wazes 
for 
Special Purposes 


EE. 5 Trotter & Co. 


576-602 Johnson Ave. 
Brooklyn, N. Y. 
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Allen & Hills, Inc. .......0000 ; 
Aluminum Co. of America...... 
Ambler Asbestos Shingle & 


Sheathing Co. 












































































American Insulator Corporation.130 
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Eliminated! 


tapping... crossed threads 
...scrapped parts 


by making fastenings 


with Hardened 


Metallic Drive Screws 


| 





Parker-Kalon Corporation 
190-204 Varick St., New York 


Please send me a handful of Hardened Metallic Drive 
Screws. I want to try them out for 


Vane 


y {dd) CSS 





¢ "= is the costly expense of tap- 
ping and the loss formerly result- 
ing from stripped and crossed threads! 
Parker-Kalon Hardened Metallic Drive 
Screws have simplified the job of fasten- 
ing to iron, brass and aluminum cast- 
ings, steel, Bakelite, etc., so that it’s 
now as simple as driving a nail into 
wood. 


A hammer is the only tool needed. These 
unique Screws cut their own thread in 
the material as they are driven into 
drilled or cast holes. Tapping is elimi- 
nated . . . scrapped parts are a thing of 
the past . . . fastenings are more secure 
... production is speeded up! 


Such concerns as Western Electric, 
Westinghouse, Cut ler - Hammer and 
General Electric have adopted these 
Screws in place of machine screws, 
escutcheon pins and rivets. They use 
them for all kinds of assemblies from 
attaching a nameplate to fastenings that 
have to stand up under severe service 
conditions . . . in every case with large 
Savings in time and labor. 


Try Hardened Metallic Drive Screws! 
Send us a description of your assemblies 
—we will send suitable samples. 


PARKER-KALON CORPORATION 
190-204 Varick Street, New York, N. Y. 


Distributed n Canada 
Aikenhead Hdw., td 


PARKER-KALON 


HARDENED METALLIC 


DRIVE SCREWS 


PAT. JAN.29,1924 No.I46215!1 - OTHERS PENDING 
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For Making Fastenings to Iron, Brass 
and Aluminum Castings, Steel, Bakelite, etc. | 








N finding responsible shoulders on which 
to place your moulding burden, you will 
logically turn to the organization best 

fitted to relieve you of unnecessary details. 

Scranton Button has for four decades served 
all industries; this broad experience, coupled 
with fidelity to the highest standard of accu- 
racy, uniformity and finish, is a valuable 
asset. The Scranton plants are the largest 
and most newly equipped in the world. From 


mould to finished part, every Scranton 
moulding is a masterpiece. Hence, if you 
want to avoid such headaches as hurried, in- 
accurate or wasteful moulding, put us on 
the job. Scranton service is timed for mod- 
ern production needs, but we see that the 
moulding is always right before it leaves us. 
Whether your need calls for Bakelite or our 
own compositions, Phenolic and Lacanite, 
we'll be glad to quote you. 


THE SCRANTON BUTTON CO. 


Plants at SCRANTON, PA., 


NEW YORK, N. Y 
50 Union Square 
CLEVELAND, O. 
4900 Euclid Bldg 


and AUBURN, N. Y. 
DETROIT, MICH. 
114 East Lawn Ave. 


AUBURN, N. Y. 
40 Washington St. 


SCRANTON, PA. 
419 Cherry St. 


CHICAGO, 


ILL. 


645 Washington Boul 








Auburn, 


SCRANTON 
MOULDS 


retained by us are 
always repaired, in- 
sured and renewed, if 
necessary, without ad- 
ditional expense to 
the customer unless 
otherwise agreed 


Plant, 
York 
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YOU CAN HAMMER 
THE BELDEN SOFT 
RUBBER PLUG- 
_ IT WONT BREAK 


iS 


Belden Soft Rubber 
Plugs are furnished 
in black or brown, 
with or without long 
shanks as illus- 


trated, and on any kind of conductor 
desired cut to specifications. 







BELDEN PRODUCTS 
Beldenamel and Textile 
Magnet Wire 
Coil Windings 


Beldenmold 
(Molded Bakelite Products) 





Airplane Assemblies 


Radio Wires, Cords 
and Cables 


Rubber Covered Wires 
Armored Cables 
Flexible Armature Wires 
Motor Lead Wires 


Braided and Stranded 
Copper Cables 


Cotton Sleeving 








Automotive Wires and Cables 
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Bang the Belden Soft 
Rubber Plug against 
a fine piece of furni- 
ture. Itwill not scratch 
the furniture or hurt 


the plug. 


ature 


For Home Appliances 


OUSEWIVES appreciate the 
elimination of plug troubles 
which results when Belden Soft 
Rubber Plugs are used on electrical 
appliances, such as flat irons, toasters, 
wafile irons and heaters. 


Dealers appreciate the ready accept- 


ance the Belden Soft Rubber Plug 


enjoys with housewives, and are 
glad to stock appliances that are 
equipped with it. 


You should have the complete story 
which shows the preference of 
housewives and dealers for appli- 
ances equipped with Belden Soft 
Rubber Plugs. 


Write today for this important information and prices. 


Belden Manufacturing Company 


2310-B South Western Ave. 


Chicago, III, 
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“Its a MASTER" 


Twenty Motors! 


CG... at random from each 
week’s production, they are taken 


to our Engineering Department. 


There a group of our designing and 
production engineers put them through 


exhaustive inspection tests. 


They overload them—they check cast- 
ings—finish and general appearance--- 
they look for end play, vibration, in- 
sulation rubbing, magnetic hum and 


noise. They tear them down and go 


over every part. They are not looking 
for perfection—they are after flaws. 

And, if a motor does not stand the 
gaff, they find out why. 

The report of these tests is presented 
to our Quality Club, made upof the men in 
charge of every production department. 

Causes for every flaw are immediately 
removed. 

This is just ove of the reasons why 


Master Motors make good. 


THE MASTER ELECTRIC COMPANY 
Dayton, Ohio 


Manufacturers of 





¥20 TO 1|OH.P. 





Master Guaranteed Motors 


NOT MORE THAN 40° 





MORE THAN 100 SERVICE STATIONS 


IMPROVED 
QUALITXD 


(Gam: 
§e©e00000 
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ESEARCH work never ends in the 
Formica laboratories. Materials and 
methods are constantly under study and 
occasionally something important develops. 


Formica today is more easily workable, 
and at the same time better electrically 
than it was a few years ago. 
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The fact that leading American electrical 
organizations have used it without a break 
for 10 to 15 years is evidence that better 
insulation is not obtainable. 

An exceptionally large equipment of fabricating 
machinery and a location near the center of in- 


dustry makes prompt production and delivery of 
finished insulating parts possible. 


Send your blue prints for quotations 


THE FORMICA INSULATION COMPANY 


4638 Spring Grove Avenue 





Cincinnati, Ohio 


ORMICA 














al 








WATE 


UNLILUEUOSDU EVE RELA ESSUAUASEOODEUALALAL EVA VOATAL EAL ATA TA ET EEDA EAA QUNNUUNOUA CENTAUREA 
Volume 4 


qoveenanservnnnen evens vervevvvnenneeeveronrenercuervannenensscrnasucensnssuncrsanonenisi ervnonnroesuensevnennertietsstts cio oanirenns te 


Stanley A. Dennis, Editor 
D. H. Braymer 


Consulting Engineering Editor 
WittiaM W.Baxter Lesiize H. ALLEN 
Associate Editor Associate Editor 


Rocer L. KNIGHT 
Associate Editor 


IRWIN ROBINSON 
News Editor 





c ®LECTRICAL MANUFACTURING'S edi- 
torial program has the following 
objectives: 


To help all electrical manufacturers, 
including makers of motor-driven 
products, increase the product’s sal- 
ability, cut unit production costs, 
quicken turnover, reduce overhead 
expenses, establish standard methods 
of work, and spread a better knowl- 
edge of raw materials and parts. 


To spread a better knowledge of 
and aid electrical manufacturers in 
adjusting sales management to the 
buyers’ market, to aid in making ad- 
vertising more effective, finding the 
most profitable distribution channels, 
and promoting cooperative market de- 
velopment. 


To further the working out of 
sounder management policies and 
better executive control, coordinating 
sales and production schedules, pro- 
moting research, and developing better 
industry relations. 


To help all motor repair shops to 
build better business by developing 
a sounder organization, improving 
management, policies and methods, 
and developing a keener merchandis- 
ing point-of-view on the business. 
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CO qc 
A of the Hinde & Dauch mills, factories and service 
2 7 ‘ 4 . , 
stations are situated in the industrial area of the 
4 United States and Canada. 


No matter where your factory is located in this great 
region, H & D service is within easy reach of your door. 





\ Is it any wonder then that H & D iin 
5 has become the preferred choice of | TA 
4 so many manufacturers for their cor- L 
rugated fibre shipping box require- | 
ments? H & D strategic locations 
a not only make possible quick de- 
livery—reducing the need for large =f 
~ e Ee 
stocks of boxes in your warehouse 
—but also make available prompt packaging problem or sore of prt 
. ; ucts every day. This same packaging 
r > a = > service is at your disposal. ‘‘Engineered 
and efficient cooperation from the — grietsatyou disposal. "Enginered 
‘ is the title of the latest H & D booklet 
nearest H &X D unit. that explains how Hinde & Dauch 
facilities can benefit you. Mail the 
\ coupon for a free copy. 
THE HINDE & DAUCH PAPER CO., 325 Decatur Street, Sandusky, Ohio 
\ Canadian Address: King Street Subway and Hanna Avenue, Toronto 





THE HINDE & DAUCH PAPER COMPANY, 325 Decatur Street, Sandusky, Ohio 


Please send a copy of ‘Engineered Packages in the Electrical Industry” to 





Name 
Address 


Town — 
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NOT A PRODUCT. 


The UDYLITE PROCESS COMPANY 


Eastern Sales Office: 
30 East 42nd St., New York 


Electrical Manufacturing 


HREE FACTS THAT 
—4 RECOMMEND UDYLITE 


mm A Udvylited product means years of pro- 





tection against expensive, insidious rust 
and corrosion. Fine parts that are susceptible to these 
destructive elements, when protected by the Udylite 
process, go on working smoothly and easily without 
any replacements being needed. Udylite- processed 
means long life and the best business insurance. 


A Udylited product has a soft silvery gray sheen 
about it that adds to its beauty. Sales of such products 
increase due to this added attractiveness which lasts as 
long as the protection that goes with it. 


The Udylite process has been proven successful in 
thousands of installations all over the country. Times 
without number it has been chosen as the ideal, eco- 
nomical rust-proofing that permanently protects — and 
also beautifies a product. 


Write us for full details on your rust-proofing problems. 


Wich thie 


RUST} ] PROOFS 


REG. US PAT OFF 
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-BUT A PROCESS 


3220 Bellevue Avenue Western Sales Office: 


DETROIT, MICH. 114 Sansome St., San Francisco, Cal 
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Firm, even wrapping ... uniform diameter... cbmplete insulation without skips. € These import- 

tant characteristics are always incorporated in Dudlo Standard Cotton Covered Magnet Wire. Highly 

perfected machinery embodying many exclusive Dypdlo features wrap the cotton around the steadily 

moving wire all strands butting close together. Even tension and constant speed hold diameters 

perfectly uniform. @Such precision insulation means much to the electrical manufacturer but even 
more to Dudlo, whose self-imposed ideals, consistently followed, have made 


standard of the world. 


Dik O 


a 


Dudlo Magnet Wire th 





DUDLO MANUFACTURING Co. FORT WAYNE, INDIANA 


Di vttsitou General Cable Corp. 

















These 


should 


all be filterized— 


Vacuum cleaners 
Electric fans 
Sewing machines 
Electric signs 
Oil burners 
Refrigerators 
Sign flashers 
Dictaphones 
Dental engines 
Cash registers 


Generators 


Electro-ther 


X-Ray machines 
Floor polishers 
Adding machines 
Billing machines 
Portable tools 
Traffic blinkers 


Massage machines 


Egg beaters 
Hair dryers 
D. C. elevators 


Farm lighting plant 


apeutic equipment 


—for better 


consumer acceptance 


Electrical Manufacturing 


man~ 
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static : 


N the laboratories of the Tobe Deutschmann Filterette plant, 
engineers are ceaselessly waging war on every form of radio 
interference. 


The photograph above shows how vacuum cleaners, traffic blinkers, 
dental engines, dictaphones, adding machines and those arch trouble 
makers, diathermy machines, are successfully equipped with “Filter- 
ettes”. The causes of man-made interference with radio reception 
can be eliminated,—and should be, if such electrical apparatus is to 
overcome the sales resistance of angry radio users. 


Equip your product with the proper type and design of Filterette, 
and eliminate disagreeable friction over radio interference. In- 
creased consumer acceptance means greater volume of sales. There 
is only one answer,—‘Filterize your product and the TOBE Label 
will protect your sales.” 


We'll aladly send you full information on “TOBE FILTERETTES”, and 
consult with you on your particular application. 





TOBE DEUTSCHMANN CORPORATION, Canton, Mass. 






QUID Filteretic 
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Developed 
fc Modern 
Industry 


ODERN production demands 

better locking—surer locking— 
faster locking—that’s why modern in- 
dustry has turned to SHAKEPROOF to 
solve its locking problems. Twisted steel 
teeth set round the circumference of 
the washer grip both the nut and the 
work and won’t let go—vibration only 
tightens their hold. Whatever your 
product, there is a place for SHAKEPROOF. 
Write us today for samples to test 
out in your own shop—determine for 
yourself the advantages and savings of 
SHAKEPROOF for you. 


SHAKEPROOF 
Lock Washer Company 


no1s Tool Works 


2513 North Keeler Avenue Chicago, Ilinois 
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U.S. PATENTS 1,419,564; 1,604,122; 1,697,958, 
OTHER PATENTS PENDING. 
FOREIGN PATENTS. 
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These could be made of + er 


ANY QUANTITY 





“LETTERING RAGGED” .. . “Bevel thin” . 
“Gutter .06 off.” ... Any way you look at 
it, inaccuracy is a costly production 
problem. If you hope to save on manufac- 
turing costs, to cut down the rejects, your 
product must be uniform. And that holds 
true with every single piece! .. . Which 
is another good argument for Durez. 


Your Durez-made product will be uni- 
form. Take two pieces just out of the 
mold. Compare them, rigidly. Look at the 
edges. Look at the holes. Test the thread. 
See how accurately, evenly clean-cut your 
intricate design has been made. And then 
see how unvarying the quality is! Uni- 
form! One or a million—all exactly the 
same! That’s Durez for you! 


But is that the only Durez feature? Not 
by any means! Look at a Durez-made 
product again: You hold it in your hand, 
complete. One operation finished the job 
—just one. No burnishing, no tooling, no 
polishing. Uniformly beautiful (Durez 
comes in all practical colors; plain, 
blended, mottled, striated effects readily 
obtained). And that beauty will last too. 
Durez is hard, durable, strong, non-brittle. 
Acids won’t bother it. Alkalines can’t cor- 
rode it. Age won’t crumble it. It is strong, 
sturdy, enduring material. 






Consider your own production line. Are 





Telephones. Using Durez, these will have high dielectric strength. They you paying out money for rejectsP Are 
will be uniform. They will not chip or crack from careless handling. The there savings you should effect but can’t? 
surface will be lustrous and smooth, without any polishing, burnishing or 


surfacing whatsoever. One of countless Durez applications. Would uniformity in materials increase 
the demand for your product? Then you 


dD a hat it do f 
... then they would be | you-the time, money, material it can 


save. If you have any doubts about your 


























Light Beautiful present material, look into Durez. 
Non-brittle Durable — strong Our engineering staff will gladly co- 
Aoid ond Alkaine UNIFORM IN ANY y | gperte i,7on; Gena Pat ee 
resistant QUANTITY New York. Also santa iatia 
; Complete without tooling New York,Chicago, 
Heat and moisture or polishing Sian Wenning. 
resistant Made in one operation ° 
Perfectly insulated Economical Write for this free book- 


let, “Do It With Durez.” 
Contains complete in- 


formation about Durez 

—physical and dielectric 

e properties, color ranges, 
» SS and scores of possible 


applications. 


The perfect molding compound 
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INDUSTRIAL 
CONFIDENCE 











“te Merited by manufacturing excellence, dependable 
fac- 
erformance, and long life! 

our 
Ids 
Lich 
m= COA 
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sad. 
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Not a 
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= A few of the many 
ano fields in which 
ie Dumore Motors 
lily A Dumore Motor is are performing 

pan ga Tone 5 efficiently and 
too. the Sklar ithe Co., of sey 
ttle. Brooklyn, N. Y. FTO scores of manufacturers in every economically. 
or- - k industry employing ractional ho 
ng, e nm, D ' Mot enna Electric Vacuum Cleaner 

absolute dependability. Electric Floor Polisher 

“ ‘Over 25 years of experience in the de- Sewing Machine 
1t? velopment of Universal high-speed mo- Oil Burners 
ase tors has given Dumiore engineers 2 wide ' -~ 
you Cire technical knowledge, rich in facts and a 
for Pty oy invaluable Atk in applicatior Ls We have de- a 
can P Motor. veloped a sp fendid organiz : ation for ser Drink Mixers 
our vice and cooperation with our clients. Motion Picture Projectors 


The number of Dumore Motor applica- Advertising Display Signs 
. — — coe Calibrating Machine 
and evidence of satisfactory perform- Dental_Engines 
ance. Write our Engineering Research Precision Tools for Jewelers 
Department for details on Dumore ap- 

plication to your product. 


co- 


Thousands of floor Ww 
ian THE DUMORE COMPANY » 
Dumore motor 35: Sixteenth Street Racine, Wisconsin 


power. 


TRADE MARK 
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ORLD 
FIGHTS 


FRICTION 


The 





Were and when the idea of the wheel originated are matters 
of conjecture. Certain Vedic manuscripts of 1700 B. C. refer to the 
wheel as already being ancient. It existed at least in 2000 B. C. 
And probably the idea occurred more or less simultaneously around 
the world for the early peoples of Mexico used crude tree trunk 
wieels. Various nations refined [the wheel as witness the chariot 
wheels of the Egyptians, Romans and Greeks. And Cicero said of 
the conquered Britons that their chariots were the only things worth 
sending to Rome. Again an advance in eliminating friction, but far 
short of the work accomplished by modern ball bearings. 


TORRINGTON BALL BEARINGS are dependable mediums 
for overcoming the effects of friction. This func- 
tion, which they perform with distinct reliability, 
is a direct factor in the consumer acceptance of 
your machines. 


The accuracy of Torrington Ball Bearings is the 
outgrowth of Torrington specialization in precision 
manufacture . . . of methods unique in obtaining 
close tolerances. They are dependable for smooth- 
ness and ease of operation under varied load 
conditions. 





© © 


She Jorrington (ompany 


ESTABLISHED oie 


forrington, Conn., USA. 


District Sales Representatives: 


The TORRINGTON COMPANY 
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S. W. ANDERSON 
565 W. Washington Bivd. 
Chicago, Ill. 


Curtis Building 
2842 W. Grand Boulevard 
Detroit, Mich. 
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HNALITE 


Bohnalite, the new light alloy, took 30 years of patient 
study and constant research to perfect. 





Bohn metallurgists, having experimented with thou- 
sands of “heats” for various purposes, can now recom- 
mend the precise alloy to cover your requirements. 


Bohn special heat treating processes are exclusive with 
this organization. And you know the great commer- 
cial value of scientific heat treatments. 


Remember Bohnalite, in addition to being 62% lighter 
than iron, has high uniform hardness—great density 
—fine grained structure—unusual strength —excel- 
lent bearing qualities—and is ductile. 


Write us today. Send your samples and blue prints. 
Let us show you the economical advantages of 
Bohnalite. Send for literature. 


CHAS. B. BOHN 

The authority who 
ives: developed Bohnalite 
BOHN ALUMINUM & BRASS CORP., DETROIT, MICH. 
New York Chicago Philadelphia Cleveland Pittsburgh 


62% LIGHTER THAN IRON 
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Electrical 


More Compact, More Accurate 
Compare — for Economy 


Centers of wires precisely equidis- 
tant. Turns as close together as the 
dimensions of the wire permit. 

Layers exactly alike in number of 
turns, and in spacing. Turns of the layer 
above fit with mathematical precision 
into the valleys of the layer below. 

A new and higher factor of space 
utilization. Smaller coils for the same 
work to be done. Greater uniformity 
and higher accuracy both electrically 
and physically. 

These are the unusual characteristics 
of Rome Precision Heavy Wire Coils. 


Manufacturing 


Such improvements are typical of the 
accuracy of manufacture of all Rome 
Precision Coils of heavy wire—for any 
purpose. 

To what extent will such coils affect 
improvements and economies in your 
product? The best way to determine 
their net VALUE to you is to ask our 
engineers to submit a sample built to 
meet your own specifications. 


ROME WIRE COMPANY 


Division of General Cable Corporation 
8 OM 6, NEW YORK 


ROME PRECISION COILS 


Vol. 4, No. 3 
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AIR 


= CORRUGATED 
SHIPPING CASES 


The legend goes that a gesticulating 
professor whacked an _ uninhabited 
wasp’s nest into flinders in the course 
of his solitary woodland walk, and to 
him the drab gray particles looked 
like light Kraft. They were light 
Kraft. Wood macerated by indus- 
trious insects gave the clue to the 
chemical process of making wood 
pulp in its various forms and grades. 
Many exhausted wood bi-products are 
used in making the liner for Corru- 
gated Cases, but Gair Tan Brown Jute 
Corrugated Cases have all the original 
test and stability imparted by Kraft 
(Swedish word for strength) and the 
unvarying brown richness of color 
that gives them the same merchan- 
dising force as the packed Cartons 
they contain. 
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Gair Corrugated Cases have _ the 
squareness and sustaining strength 
necessary to tall stacking. They are 
built with an eye toward warehousing. 


ROBERT GAIR COMPANY 


420 LEXINGTON AVENUE ~NEW YORKE-N.Y. 
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The Cord That Brings You Business 

























Washing Machines Vacuum Cleaners 


GEN 


MERCHANDISE DEPARTMENT GENERAL 





In an office there’s nobody to service motor-driven ap- 
pliances. They must stand always ready. Repeat sales de- 
pend upon it. Are you giving your product the benefit 
of such dependable equipment as GE-Flex All-Rubber 
Cord? It means more business for you. 


GE-Flex All Rubber Cord is good for long, hard service. 
This is why: its superior rubber jacket resists water, oil, 
heat, acids and mop suds. It can be stepped on or run 
over by the rollers of other machines. It doesn’t kink or 
crack open. 

It adds a. degree of General Electric dependability to all 
sorts of electric tools and appliances indoors and out. 


In cord sets—with non-breakable ie —or on 
spools. Find out how GE-Flex All-Rubber Cord can help 
you build business. Please use the coupon today. 


Section W-239, Merchandise Department, | 

General Electric Company, | 

Bridgeport, Connecticut. 

Send me complete information about GE-Flex All Rubber Cord. | 
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Will Aid All 


Industries 


The new census will be an enumeration 


or count and not a survey, and it will not 

be a market analysis but will supply in- 

formation that trade groups and indi- 
viduals may put into practice 


By FREDERICK M. FEIKER 
Chairman of the Advisory Committee 
of the Census of Distribution Photo—Underwood & Underwood 


FREDERICK M. FEIKER 





HERE MAY be said to be a two-fold reason why the which has developed first a better understanding of the 


7 electrical industry and trade should have more than values of such figures to every business man and second, 
ordinary interest in the coming census of distribution. a more intimate knowledge of how to get the figures with 
The original committee of industry and trade which the least inconvenience to the individual business. 
promoted the values to business It has been said many times 
of a count or enumeration of ae y ao : that the present problems of busi 
: mercantile establishments in the N addition to his position as chairman ness are problems of distribution. 
United States, was headed by of the Advisory Committee of the To put it more concretely we are 
Mr. Owen D. Young—then act- Census of Distribution, Mr. Feiker 1S all trying to find ways, whether we 
ing on appointment by Secretary a former vice-president of The Society are manufacturers, public utilities, 
of Commerce Hoover, as chair- for Electrical Development, Inc. He is jobbers or retailers, to widen mar- 
man of the Committee on Busi- also managing director of the Associated kets, to increase sales and to 
ness Figures of the Distribution Business Papers, and was assistant to reduce sales costs per unit of 
Conference of the United States the Secretary of Commerce, Herbert product sold. 
Chamber of Commerce. I had Hoover.—The Editor. It is equally true that most of 
the honor to be vice-chairman of the discussion of this question is 
that committee. conversation, not because good theories are not advanced, 
It was at a meeting of the Committee on Business Fig- but because there is little actual known factual material to 


ures, held in Mr. Young's office three years ago, at which support theories. Meanwhile, of course, nobody is shutting 
Director Stewart of the Bureau of Census proposed an up shop because he has no figures. Rather he is blundering 
experimental Census of Distribution of eleven cities from through, “putting it up to the salesman,” or blaming tke 
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retailer or satisfying himself with increasing percentage 
ratios of cost with what somebody has facetiously termed 
“the minor profits,” as his annual guide. 

Nobody can hope that the coming census will solve sell- 
ing. It seems to me that the Census will do two things. 

First: It will supply a classified body of statistics on (a) 
the number of retailers by different lines, (b) the volume 
of their business, (c) some classification of commodities 
sold, (d) some beginnings of knowledge of the volume of 
commodities sold through different groups, (e) some com- 
parison between one class of trade and another in different 
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‘“— T would be wise to sound one note of warning 
with regard to this coming census of distribution. 
“Business men should not entertain too high 

hopes, or cherish too confident expectations, as to 

what the census will do for them individually. 

“The census will be a highly important economic 
study, but we can hardly expect that it will prove a 
panacea, immediately yielding large profits and re- 
sulting in miraculous transformations. 

“A manufacturer who expects that the census of 
distribution will give him a precise, infallible rec- 
ord of what happens to his mouse-traps, or shav- 
ing brushes, or alarm clocks in every mercantile 
establishment between his factory door and the 
consumer’s home is, inevitably, doomed to disap- 
pointment. 

“Such a thought is extravagant, and a moment’s 
thought will show the impracticability of attempt- 
ing to present any such detail.” 


territories, (f) more basic information for a manufacturer 
in formulating sales quotas, (g) some basic information for 
jobbers and retailers about the flow of commodities and 
the percentages they handle. 

Second: It will start everybody thinking about sales costs. 

I am not sure that the first census will be most valuable 
as an instrument of industrial and trade education in selling. 
I have believed that the dismal but necessary practices of 
cost accounting were set forward by the income tax blanks. 
Once a year, anyway, we have to know where we stand— 
did we make or lose money. The enforced balance sheet, 
known as the “Income Tax Schedule” may be said to be, in 
that sense, an educational document. 

The new census will be an enumeration or count and not 
a survey. It will not be a market analysis. But it should 
supply information which trade groups and individuals may 
put into practice. 

From the activities which will be promoted by the census 
more business men will be conscious of the opportunity for 
trade analysis than ever before. 

Every man has probably either asked or answered this 
question once today—‘Well, how’s business?” Next to the 
weather, business is the greatest starting point for a con- 
versation, with the possible exception of “How’s your golf 
game?” In the right hand upper corner of your favorite 
newspaper you learn each day the answer to the question, 
“How's the weather?” It may not be many years before 
in the left hand upper corner you will find a condensed 
answer to the question, “How’s business?” 

So universal is this question, so important to the everyday 
conduct of trade, that it is not strange that business men 
have asked the Government to help them find the answer. 
Eight years ago, when President Hoover became Secretary 
of Commerce, he called together at 
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after group of business men representing all kinds of 
business and asked them how the Department of Commerce 
could aid industry and trade. As a result of meeting with 
scores of committees there were established a series of 
activities and services in the Department of Commerce, 
all tending to provide ways and means of reducing great 
areas of waste in the production and in the distribution of 
commodities. From these meetings with manufacturers and 
retailers, engineers, bankers, exporters, advertising men, and 
scores of other groups, there were established many helpful 
services to industry and trade. 

No government in time of peace has ever developed so 
highly organized and effective a service as has been de- 
veloped in the Department of Commerce. This work has 
saved millions of dollars to industry and trade. It repre- 
sents also the greatest development of teamwork in business. 
Participating in this organized effort to reduce wastes have 
been the business organizations such as the United States 
Chamber of Commerce, hundreds of trade associations, tech- 
nical and scientific societies, and the organized trade and 
technical press. One great fact has stood out from this 
eight years of analysis and service of business. We need 
more detailed facts to do business at a profit. The rule of 
thumb is passing. Manufacturers applying invention, labor- 
saving machinery, power, new management methods, have 
cut the costs of production. Wages have been maintained 
and increased, costs reduced, and the sale of commodities 
extended into thousands of homes. 

All these improvements have come through better know1- 
edge of costs. In a word, we have learned how to measure 
and control costs of production. 

We are still in the initial stage of finding how to control 
the costs of distribution. Great areas of waste exist, not 
through the fault of the individual but because the individual 
does not know. When you discover, as one jobber did by 
analyzing his sales and profits, commodity by 
that he could make more money by reducing 
statistics meant something to him. 

We have many rules-of-thumb in business. One is “] 
must have a complete line.” Probably there is more money 
tied up in inventories, more stock getting dusty on shelves, 
and more loss in distribution from this rule-of-thumb than 
any other. Manufacturers working with the Division of 
Simplified Practice of the Department of Commerce, have 
found that it is possible to save thousands of dollars in 
inventory and increase turnovers for the retailer by elimi- 
nating lines. In one case a line was cut, in one conference 
between maker and seller, from 66 styles and varieties to 11. 

The present Census of Distribution is not entered into 
blindly, but represents the results of cooperative work by 
business men and government during the past eight years 
for a definite objective. 

It is perhaps the greatest piece of team-work between 
business and government that has been organized since the 
War Industries Board was formed. For the first time, in 
our commercial life, every business man in practically every 
line of trade and industry will be asked to take part. Facts 
and figures will be gathered which will have a far-reaching 
effect on the future prosperity of every business man in 
our country. 


commodity, 
his volume, 


When you receive a tabulated statement of queries about 
your business, or when some day in early spring next year 
our enumerator from the Bureau of the Census calls at 
your place of business to ask what may seem like a lot of 
impertinent questions, remember that he is your representa- 
tive in the Government. He is asking these qustions for your 
information and not just for the sake of satisfying curiosity. 

As business men, we have asked the Bureau of the Census 
to count the number of men engaged in various classes of 
wholesaling and retailing ; to inquire into the capital invested 
in each of these businesses; to supply information as to 
the volume of different classes of 


sales of commodities 
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We have asked the Bureau of the Census to make this 
master analysis of our great sales and distributing machine 
because through that bureau every piece of this data is 
confidential, every man engaged in the task of collecting 
the figures is sworn to secrecy, and no figures are published 
which reveal the individual business of any enterprise or 
establishment. 

Secretary Lamont mentioned, in an address, the con- 
ferences of the Advisory Committee on the Census of 
Distribution which were held in Washington recently. | 
had the privilege of serving as chairman of the committee. 
Various thoughts were brought out which may be of inter- 
est now. Naturally, the views presented were merely 
tentative, since the project is still in too early a stage for 
definite recommendations. I will tell you, however, about 
some of the matters on which there seemed to be a “meet- 
ing of minds.” 

It was the consensus of the experts present that the 
Census of Distribution ought to be hmited to the handling of 
commodities. In other words, it should be strictly a mer- 
chandising census. It had been suggested, at various times, 
that it might be advisable to ascertain the fact about the 
so-called “service industries’—such activities as those of 
bankers, insurance agents, realtors, security exchanges, arid 
(in a different field) beauty parlors, barber shops, automo- 
bile service stations, and the like. It would appear, however, 
that it is not yet feasible to undertake so comprehensive an 
enumeration, and that it is better to concentrate on the 
task of obtaining the facts about what happens to actual 
merchandise as it passes from producer to consumer. 

The Census of Distribution is to include both wholesale 
and retail establishments. As regards the distribution of 
“consumer goods” (that is, those ready for final consump- 
tion by the individual consumer, as against those destined 
for use by industries or for further processing), the census 
will probably omit commission agents, manufacture~ ’ agents, 
and merchandising brokers. It is frankly recognized that 
the omission of firms in these latter classes is a deficiency 
which we should try to remedy in later censuses. 

In taking the census of retail merchandising, two different 
schedules of questions will be employed, according to our 
present plans. The first will be a short form, which all re- 
tailers will be required to fill out. The second schedule, 
calling for the presentation of considerable detail as to the 
business transacted, will be submitted to the larger retailers 
It must be borne in mind, in this connection, that about 10 
to 15 per cent of the retail establishments account for 
something like 60 to 75 per cent of the retail business—so 
we feel that the value of this Merchandise-Distribution 
Census will not be seriously impaired by the fact that we 
cannot get absolutely complete details concerning the busi 
ness of the smaller retailers. These smaller merchants will 
be requested to supply details, if they keep such records as 
will enable them to do so—but we know, from our experience 
in previous investigations, that a very large proportion of 
the retail merchants regrettably do not keep detailed records. 
Many of them can give, at best, only the broadest general 
facts about the conduct of their business. 

Besides this study of the manner in which “consumer 
commodities” are handled, there is to be a census of indus- 
trial distribution, in which we shall endeavor to obtain the 
facts about manufacturers’ purchases of raw materials, 
semi-manufactured articles, machinery and other equipment 
and supplies for the maintenance of the plant. Since the 
data about these operations are in the possession of manu 
facturers, it is believed that they should be obtained, next 
year, in connection with the regular Census of Manufactures 
With respect to such dealings there is a deplorable lack 
of information at the present time, and the facts to be 
brought out still undoubtedly prove extremely valuable and 

enlightening. They will illuminate many problems and 
conditions that are now shrouded in obscurity 





Electrical Manufacturing 21 








But the Census of Distribution will, none the less, bring 
together a vast array of “background material.” These 
facts should help to clear up numerous points of uncer 
tainty—to dispel many doubts and unravel many difficulties 
—to stimulate investigation and bring about reform along 
many lines. It should aid us tremendously in our com- 
mercial thinking. Through a study of the figures, business 
men will unquestionably recognize many things that had 
not previously occurred to them—and some of these are 
certain to be striking. 

“Just what are some of these things?” I imagine you 


‘*TT will supply a classified body of statistics on 
the number of retailers by different lines. 

“It will show the volume of their business. 

“It will include some classification of commodi- 
ties sold. 

“It will contain a beginning of knowledge of the 
volume of commodities sold through different 
groups. 

“It will provide more basic information for a man- 
ufacturer formulating sales quotas. 

“It will give some comparison between one class 
of trade and another in different territories. 

“It will contain some basic information for job- 
bers and retailers about the flow of commodities and 
the percentages they handle. 

“It will start everybody thinking about sales 
costs.” 


are asking. Getting right down to “brass tacks’—to the 
actual, immediate conditions that a merchant has to deal 
with in his effort to make a living—what helpful facts can 
we bring out in a census of distribution? Secretary Lamont 
has told of some outstanding ones. Let us look at a few 
others—for example, at some facts developed in the Louis 
ville Grocery Survey. 

That study showed that meat is indisputably the leading 
food item in the family budget. It appears that the ex- 
penditure for food, per capita, is about 44 cents a day. Of 
the money spent for food in 2972 retail outlets, meat rep 
resented more than 17 per cent, general groceries nearly 16 
dairy and poultry products 11, canned and bottled goods 
9 1/3, and bakery goods almost 7 per cent. Meals and lunches 
which were included in the tabulation accounted for 13 1/3 
per cent of the total food expenditure. There you have 
specific figures that mean something to anybody in the 
grocery business—figures that will serve as guideposts for 
the successful conduct of his activities 

This limited census of distribution in Louisville indicates 
that for stores having sales of less than $25,000 annually, 
rent and similar factors loom up as a pretty important ele 
ment from the standpoint of prices and profits. Rent, in 





those stores, accounts for from 3 per cent to more than 
8 per cent of the expenses, whereas the corresponding figures 
for stores doing $25,000 worth of business, or more, ranged 
from 1.78 per cent down to 1.24 per cent. The lowest rent 
expense in proportion to sales is shown in stores having 
sales of from $75,000 to $100,000 annually. Here, again, 
are significant facts in the field of distribution—facts with 
a very vital bearing upon business success or failure 

The Department of Commerce has been conducting a 
national retail-credit survey, and a preliminary report of the 
results has recently appeared. It discloses the widespread 
employment of credit bureaus; the extensive use of finance 

(Continued on page 64) 
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FLOOR surfacing ma- 
4I chine like that shown 
at the right might be used 
for scrubbing, waxing and 
polishing operations. These 
machines are built in three 
sizes and are equipped with 
fractional horsepower mo- 
tors, control switch and 

about 25 feet of cord 






T the left be 
“££ low is still an- 
other type of sur- 
facing machine in 
which the fraction- 
al horsepower mo- 
tor is built integral 
with the base and 
above the wheel 


















IRECTLY above is 

another type of 
twin-disk floor surfacing 
machine, fitted with a 
motor built into the top 
and a switch attached to 
the handle. This machine 
can be used for many 
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[HE two illustrations at the 
bottom of the page show two 
commercial types of floor surfac- 

ing machines, both of which are 
equipped with motors larger than 
the others shown on this page. 
\ That at the left is used for sand- 
a ing and the other on terrazzo 
¥ 


T the left is one type of 

portable electric surfac- 
ing machine that ts mounted 
on casters and equipped with 
a fractional horsepower mo- 
tor, control apparatus and an 
extension cord. It is used 
for many small surfacing 

and polishing operations 
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4! the right is a scrubbing ELOW is another 
+ machine so constructed make of surfacing 
machine. Notice through- 
out these illustrations thé 
many different positions 
of the motors and the 

mtrol apparatus ov 
witch 

















that the motor housing forms 
bart of the top of the machine 
In this case the control switch 
is mounted conveniently near 
the top of the double handle. It 
will be noticed that all of these 
various types of surfacing ma- 
chines have in most instances as 
much as 20 or more feet of 
portable electric cord 


















ye this type of sand- 
ing machine the mo- 
tor is mounted as a sep- 
arate unit on top of the 
machine, and the control 
is again on the handle. 
In addition to the motor 
and control on this device 
there is also the cord and 
an incandescant lamp 












: workman at the 
left 


is »peraimng a 
: i Anetahhe « lo $h 
smiait portable sander that 


s used for light worrR on 








fairs and in othe» Stm- 


Tt ial, Boa AOE IML TM AS Cle SP AEE ag ET Se 8 LEER IE ">? 


ilar place 












4' the left is a floor 
4 polishing machine for 


household use. It is fitted 
with the usual motor mounted 
on the housing; a control on 
the handle, and the portable 
cord supphed with such de- 


vices 


Wis 











4' the left is a machine for 
4 surfacing terraszo, and 
. % - that at the right is intended for 
scrubbing and_ similar opera- 
tions. Both are fitted with elec- 
tric motors and control 
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eagues Hear lan 
or Manufacturer's Support 


In conference at Camp Cooperation IX electrical 
league delegates listen to a proposed plan for the 
support of the league by manufacturers 


w~ LECTRICAL league delegates in their eighth annual 
mid-summer conference at Camp Cooperation IX, 
held at Association Island, N. Y., Aug. 2-6, presented 
a picture replete with accomplishment in the direction of 
wiring promotion and market development, and heard 
R. Bourke Corcoran, president of the League Council, an- 
nounce a plan for the establishment of a joint committee, 
comprising four members of the Council and three rep- 
resentatives of the National Electrical Manufacturers As- 
sociation, to arrange the basis for financial support of league 
work by national manufacturers. 

This committee will meet in June and December of each 
year. Requests from leagues to this committee for finan- 
cial support from national manufacturers and other com- 
panies operating nationally are to be accompanied by in- 
formation concerning: 

Local need for the proposed activity or the market possi- 
bilities; details of the plans to conduct the activity; dura- 
tion of activity; amount of money to be expended and divi- 
sion of budget for advertising publicity, field work or other 
purposes; population of city, number of residential, com- 
mercial and industrial meters; statement from central sta- 
tion executive that the central station will contribute not 
less than 50 per cent of the total budget; statement that 
actual overhead expense will not exceed 25 per cent of 
total expenditure for the activity; agreement by the appli- 
cant, at the time of application, to submit on request semi 
annual progress reports to supporting manufacturers. 

The committee will give careful consideration to all ap- 
plications and in all cases of approval will return to the 
local league a certificate of approval, which may be used 
by the league in sending planograph or photostat copies to 
companies from which it is enlisting support. It is the 
intent that manufacturing companies make no contribu- 
tions to leagues which do not secure a certificate of ap- 
proval from the committee. 

Manufacturers and others are not expected to give finan- 
cial support to a league unless the league’s proposed activi- 
ties will result to the general benefit of the member. 

The League Council committee which drew up this plan— 
C. C. Munroe, Electrical Extension Bureau of Detroit, 
J. E. North, Electrical League of Cleveland, and R. Bourke 
Corcoran—suggests that manufacturers when setting up 
advertising, publicity and sales promotion budgets include 
in One an amount representing a proper percentage of an- 
nual gross sales or a percentage of the advertising ap- 
propriation to be set aside as a league fund, and that this 
fund be divided among deserving leagues on the basis of 
the number of meters in each community being served by a 
successful league. 

Total budgets of the leagues in 1928 amounted to $662,248. 
The manufacturers gave $66,019, central stations $338,320 
and wholesalers and contractor-dealers $255,909. A survey 


24 


made not long ago showed that only five manufacturers were 
contributing to more than one league. 

The League Council committee which drew up the plan 
assumed that electrical manufacturers desired to see well 
organized local market development plans functioning in 
communities where population and the number of meters 
warrant such activity. Under the new plan the committee 
believes that manufacturers and others will be able to make 
contributions to leagues where a real market development 
work is being carried on and a desirable market is available. 

The plan was designed to give the manufacturers intelli- 
gent, accurate information on the leagues they should sup- 
port. It gives the League Council opportunity to rate the 
leagues on the basis of their activities, the strength of their 
local support and the opportunities of the market available. 
It will be necessary for each league to perfect its own or- 
ganization in an efficient manner and to give concrete evi- 
dence to its own national organization that it is prepared 

(Continued on page 64) 





Among the many present at Camp Cooperation IX during the 

recent mid-summer meeting of the electrical league delegates 

were Harry B. Kirkland, camp manager (left), and S. L. 

Nicholson, acting vice-president of the Westinghouse Electric 
& Manufacturing Company (right) 
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Stlver Solder—its Uses 


in the Electrical Industry 


No. 18 of a Sertes of Articles on Common Materials 


Silver solders come in the form of strips, sheets, 
wires and filings and this material is used exten- 
sively in the electrical industry 


By WILLIAM CRAWFORD HiIrSscH 


[LVER leads all metals as a conductor of electricity, 
its conductivity being 57.226, whereas that of copper is 
55.86. For that reason silver wire finds limited employ- 

ment in fine instrument coils, especially when high conduc- 
tivity must be paired with good resistance to corrosion, an- 
other outstanding property of the white metal. Silver finds 
use in contact points, frequently as an alloy with platinum 
and gold, as for instance in telephone contacts, and there are 
minor uses, such as in nitrate form in the silver coulom- 
eter. Nor must the metal’s utilization as electroplating ma- 
terial be overlooked. It remained, however; for the de- 
velopment of silver as a highly useful agent in the joining 
of the ordinary metals of the electrical industry—a 
relatively recent accomplishment—to give it the status of 
a raw material or quantity consumption by the electrical 
manufacturer, and therefore of vital importance to him. 
Silver solders are compositions, ranging in silver con- 
tent from 80 per cent down to about 10 per cent. The 
higher the silver content, the greater the electrical con- 
ductivity as well as the resistance to heat, vibration, shock 
and corrosion. Malleability and strength also increase in 
proportion to the silver content. Melting point, a vital 
factor in determining the suitability of a solder for a given 





In an instrument manufacturing plant silver solder is used for 


brazing nickel rings to brass handles 
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purpose as well as its economies, is also influenced by the 
silver content. Solders with a high silver content will flow 
freely at a temperature of 1325 deg. Fahr., while those 
containing lesser amounts of silver will require 1500 to 
1600 deg. Fahr. They bridge the melting temperature gap 
between the lead-tin solders and the base metal hard solders 
which call for temperatures of from 1625 to 2100 deg. 
Fahr. 

Efficiency of silver solder is predicated to a considerable 
extent on the purity of the constituent metals and close 
control of the metallurgical process by which they are 
alloyed. Leading manufacturers emphasize in their sales 
literature that they exclude scrap silver just as they do 
scrap brass. The former is usually not overclean sterling 
silver which contains 7 1/2 per cent copper. They do not 
use scrap brass because the varying zine content of high 
brass and of low brass, aside from frequently present im- 
purities, yields a heterogeneous instead of homogeneous 
mass. Silver solder is annealed to prevent oxidizing. <A 
quality silver solder on the market is the product of a 
refiner of precious metals who applies to the production 
of silver solder the same methods as to platinum alloys, 
weights being taken on troy scales in ounces and decimal 
parts of an ounce and no shipment being made without 
preliminary testing of a sample in the laboratory. 

This close control makes available to the electrical man 
ufacturer silver solder of definitely guaranteed composi- 
tion and just as definitely and uniformly assured resistance 
value and fusing point. 

The precautions taken by reputable producers to insure 
uniformity of quality of different grades of solder mean in 
effect a lowering of cost to the electrical consumer for the 
potential loss involved in making joints and connections 
with solders of variable resistance value is obvious. There 
is a mistaken impression abroad that because silver is 
classified among the precious metals its utilization for man 
ufacturing purposes entails too high a cost. Silver, in 
addition to being a coinage metal, has a decidedly industrial 
character. Without it there would be no mirrors nor photo- 
graphs. Neither amateur nor professional photographers 
seem to have any scruples of conscience in using it. Why? 

Jecause a little silver goes a long ways. This is also true 
of its use in solders. Frequently solders with a high silver 
content are used for purposes that could be much more 
efficiently and economically attained with low silver solders, 
and it is largely due to their misuse that the cost of silver 
solders is thought by many to be high. A thin film is all 





Illustrations by courtesy of Handy & Harmar 
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that is More- 
over, manufacturers recognize that one of the handicaps 
which they have to overcome is the notion that “‘silver solder 


is too expensive,’ and therefore are centering the research 


necessary to make a strong, sound joint. 


activities of their laboratory staffs on the development of 
with a minimum 
cellent satisfaction in the joining of heavy parts. 


These give ex- 
In this 
especially suited for 


solders silver content. 
group is one, working at 1500 deg. F., 
silver solder are 
brass-yellow, pale-yellow, yellow-white, and_ silver-white, 
the last named being the color of solders with a high silver 
Quite frequently matching of the color with that 
of the parts to be joined is desirable in a solder and is 


brass and extruded brass. The colors of 


content. 


possible in many cases. 

Different metals call Solders with 
low melting points are indicated for copper. For splicing 
copper and wire cable, especially when the wire must stand 
the heavy strain of successive rolling and drawing opera- 
tions, solders with the highest silver content are recom- 
mended by manufacturers. For content 
solders are used, not only because of their economy but 
that purpose. 
Easy flow is especially required of solders used for nickel 
and Monel metal which melt only at high temperatures. 
Solders with a low for and 
steel. 

Silver solders, because of their melting heats, ranging 
from cherry red to bright red, require the use of some 
kind of torch, oxygen and gas or oxy-acetylene. The 
latter, however, is considered as too intense for some kinds 
of work. Borax, mixed with water to make a paste, in the 
form of a saturated solution, or powdered, is used as flux. 
Fused borax mixed with alcohol may also be used. The 
borax protects the metal from oxidation. Silver solder 
manufacturers recommend that borax be used liberally 
along the joints where the torch flame is applied and that 
the solder itself be covered with the flux. 

Among electrical uses of silver solder are the welding of 
commutator ‘segments; the soldering of leads or other 
joints subject to a rise in temperature above the critical 
point of soft solders; joining of bus bars, contactors, etc. ; 
brazing of rotor bars and end connectors on polyphase 
induction motors; sealing of radio and X-ray bulbs; and 
the joining of lengths of copper wire in overhead and under- 
ground transmission lines, etc. One of the interesting uses 
of silver solder is in the splicing of so-called copper-weld 
wire, having a copper covering over its steel interior. The 
ferrous and non-ferrous components of the wire are joined 
at one operation with silver solder under an oxy-acetylene 
flame. 

Government specifications make mandatory the use of 
silver solder in the electric leads and terminals of air- 
plane equipment, this because of the resistance of silver 
solder to vibration. For the same reason silver solder is 
used to secure silicon-steel armatures to the steel springs of 
loud speakers the joints of which exposed to a wide 
range of vibrations. 

Silver solders find steadily growing 
manufacture of electrical refrigerators and other domestic 
appliances, such as heaters and toasters. A somewhat novel 
use for silver solder is in forming connections on an elec- 
tric snow melting machine for keeping railway switches 
open in the winter. Such machines are used on the New 
York Central and other railroad lines. Their silver-brazed 
connections encounter rapid temperature changes from be- 
low zero to fairly high operating temperatures when the 
current is turned on for melting the snow. 

Their relatively low melting points and free flowing 
properties together with their strength and resistance to high 
working temperatures have opened a large outlet 


for different solders. 


brass low silver 


also because they are highly efficient for 


silver content are used iron 


are 


employment in the 


for 


silver solders in brazing rotor bars to end rings in squirrel 
cage 


motors. Commutator bars on some types of motors 
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are also silver brazed. The manufacturer of a leading 
brand of silver solder states that the joints made with his 
product have a tensile strength of 40,000 to 60,000 Ib. per 
square inch. 


Silver solders come in the form of sheet, strip, wire, and 


filed. Sheet comes in rolls, being furnished in any width 
desired. The standard thickness is 20 B. & S. gage. Strip 


comes in lengths of 20 in. and widths of from 1/8 to 
3/4 in. and is supplied in large rolls or in brass boxes 
containing 1 oz. of solder. Wire is 1/16 in. in diameter 
and 18 B. & S. gage. The filed solder comes in 40, 60, 80, 
100, and 150 mesh. 
turers furnish 


Besides these standard sizes, manufac- 
the purpose to 
which the solder is to be -put makes them more economical. 

The price of silver solder is naturally subject to the 
fluctuations in the market for its component metals. Con- 
trary to the general belief, the silver market, which is 
“made” in London, doesn’t fluctuate more sharply 
than that for other metals. The War brought about ab- 
normal conditions, just as it did in all commodities, and 
these were aggravated in the silver market by the Pittman 
Act which fixed the price of the white metal at $1 an ounce. 
The silver market has fully recovered from the aftermath 
of this price-fixing, and price swings are no more pro- 
nounced than in the markets for other metals. 

Nowhere is soldering a more important operation than 
in the joining of parts that, when assembled, are to give 


special dimensions when 


any 


efficient electrical service. The solder must afford not 
merely mechanical strength, but protect and maintain the 
contacts and insulation. A loose joint heats up under 


current and the result may cause serious damage. Solder- 
ing offers many distinct problems. Silver solder man- 
ufacturers have accumulated much valuable knowledge re- 
garding these, and electrical manufacturers will do well to 
avail themselves of it. 





Another use for silver solder is shown in the illustration above, 
where the workman is assembling a radiator 
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Rod and ire kormuing 


Data and Methods 


In the following, which 1s the second of a series of 
articles, the author gives considerable valuable in- 
formation about forming rods and wires 
By J. K. OLSEN 


Chief Draftsman, Stewart-Warner Speedometer Corp. 


N the previous examples and descriptions of plain, 

straight wire or rod stock parts, the blank length was 

found to be the length of part plus the width of cut-off 
tool (when used), and the only factors to be considered in 
estimating the raw material requirements were these simple 
items, 

The previous examples and descriptions are important in 
consideration of various parts, such as gears, shafts, bush- 
ings and the multitude of other parts which are made from 
straight blanks; however, we now come to a series of bent 
parts and it will be necessary to consider more factors in 
obtaining the developed length of raw material blank. 


In Analyzing a Part a Layout Should Be Made 


IGURE 2, shown in the first installment of this series, 
Poa in the August issue of ELectricAL MANUu- 
FACTURING, shows a part with a plain 90-deg. bend; this 
part was selected as an example due to its simple con- 
struction. 

In analyzing this part in the regular manner, we find it 
a good policy to first make a plain and accurate layout as 
shown, due to the fact that the raw material item is of suf- 
ficient importance in all cases to warrant this precaution 
and the consistent, systematic use of this simple rule will 


Length for 1° Radius 


_ Degrees 


Figure 3 


This diagram is the basis for determining the data contained in 

the table on the following page, Length of Circular Arcs 

(Radius=1). The table contains the lengths of arcs subtend- 

ing angles of 0 deg. to 180 deg. and will be found very con- 
venient in laying out blanks 
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aid in minimizing mistakes and unnecessary expense. 
As may be readily seen in the illustration, the part con- 
sists of a 90-deg. bend with a %-in. radius and a %-in. 


projection on each end. In other words, to find the de- 
veloped length of raw material for this part, the length of 
the 90-deg. radial portion must be found, and as it is com- 
mon practice to consider the bending point of round stock 
to be on the center line or % stock thickness, we find the 
required radius of the developed are by adding the radius 
of the bend to % raw material thickness which in this par- 
ticular case is equal to % plus 0.060 or 0.185 and by finding 
14 of the circumference of a circle with this 0.185 radius 
we obtain the required dimensions of the radial bend. 

The length of the straight portions of the part is easily 
found and when added to the length of the radial part will 
give the desired developed length. However, the length 
of cut-off tool must be added to this length in case a cut-off 
tool is required. 

In view of the fact that all parts do not have a 90-deg. 
angle bend, but may have any number of different angle 
bends, we are including a table which is generally used for 
finding the lengths of circular arcs and this table will be 
found very useful in figuring the developed lengths of 
bends or forms. 


Formule for Determining the Weights of Rods 
and Wires 


HE figuring of weights for this and following rods and 
wires is in accordance with the “Simplified Method of 
Figuring Weight of Rod Stock.” 
In the previous example no allowance for cut-off tool is 
made, the part being sheared off. 
The ordinary method of figuring the blank for this part 
would be as follows: 
A=B—C 
D = (C4-%E) X constant for Angle D 
Transposing the above we have: 
d 0.500 — 0.125 = 0.375 
D = 0.185 X 1.5708 = 0.2906 
The developed length is: 
2«K A+ D = 0.750 + 0.2906 = 1.0406 
The weight per 1000 pieces provided this part was made 
from steel would be: 
LX W X 87.5 = 1.0468 0.03852 X 87.5 3.528 or 
3.53 Ibs. per 1000 pieces. 


The following table gives the length of circular arcs to 
27 











the radius of one, for angles, minutes and seconds from 1 
to 180 degrees. 

To find the length of a circular arc with radius of 1 inch 
and an angle of 45 degrees, 30 minutes and 15 seconds. 
Opposite 45 degrees in the degree column find 0.7853982, 
opposite 30 minutes in the minute column find 0.0087266 
and opposite 15 seconds in the seconds column find 
0.0000727. Adding these together namely 0.7853982 + 
().0087266 +- 0.0000727 equals 0.7941975 inch, length of arc. 

For any other radius multiply the length of arc for 1 
inch by the given radius. 

Example :—If the radius equals 3 inches and the angle 
is 45 degrees, 30 minutes and 15 seconds, (the length of 
arc for 1 inch radius equals 0.7941975) the length of arc 
for 3 inch radius equals 3 times 0.7941975 or 2.3825925. 


A Small Wire That Involves 
a Complicated Layout 

























N Figure 4 is shown a typical small wire part which 

was chosen as an example of the large amount of de- 
velopment necessary to determine the blank length for 
parts of this class. 


Lengths of Circular Arcs (Radius = 1) 




























Minutes Seconds 





Degrees 








































































0° |0.00000 00] 60°|1.04719 76] 120°|2.09439 51] Q’ |0.00000 00] 0)” |0.00000 00 
1 0.01745 33] 61 |1.06465 08] 121 |2.11184 84] 1 {0.00029 09] 1 0.00000 48 
2 {0.03490 66} 62 {1.08210 41} 122 |2.12930 17] 2 |0.00058 18] 2 |0.00000 97 
3 0.05235 99} 63 |1.09955 74] 123 |2.14675 50 3 |0.00087 27] 3 (0.00001 45 
4 |0.06981 32] 64 |1.11701 07] 124 |2.16420 83] 4 [0.00116 36] 4 {0.00001 94 
5 |0.08726 65] 65 |1.13446 40] 125 |2.18166 16] 5 (0.00145 447 5 |0.00002 42 
6 |0.10471 98] 66 1.15191 73} 126 |2.19911 49] 6 (0.00174 53] 6 {0.00002 91 
7 |0.12217 30] 67 |1.16937 06} 127 |2.21656 82] 7 |0.00203 62] 7 |0.00003 39 
8 |0.13962 63] 68 |1.18682 39] 128 |2.23402 144 8 |0.00232 71} 8 {0.00003 88 
9 {0.15707 96] 69 {1.20427 72] 129 |2.25147 47] 9 |0.00261 80] 9 (0.00004 36 
10 \0.17453 29] 70 |1.22173 05) 130 |2.26892 80] 10 |0.00290 89] 10 |0.00004 85 
11 |0.19198 62] 71 |1.23918 38] 131 |2.28638 13 1 \0.00319 98] 11 (0.00005 33 
12 |0.20943 95 i6 132 |2.30383 46] 12 (0.00349 07] 12 (0.00005 82 























13 |0.22689 28 f 133 |2.32128 79 0.00378 15] 13 (0.00006 30 
14 (0.24434 61] 74 |1.29154 36] 134 |2.33874 12 14 {0.00006 79 
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4 (0.00407 24 
15 |0.26179 94 5 |0.00436 33 


16 0.27925 27 


75 |1.30899 69 
76 |1.32645 02 
77 |1.34390 35 
78 |1.36135 68 
79 |1.37881 01 
80 |1.39626 34 


2.35619 45] 1 
2.37364 78} 16 |0.00465 42) 


2 

2 

> 

2 

2 15 |0.00007 27 
2 

137 |2.39110 11] 17 |0.00494 51 

> 

> 
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16 |0.00007 76 
7 |0.00008 24 
18 |0.00008 73 
19 |0.00009 21 
20 \0.00009 79 
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an 
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2.40855 44] 18 (0.00523 60 
2.42600 77] 19 (0.00552 69 
2.44346 10] 20 0.00581 78 



























































81 |1.41371 67) 141 |2.46091 42] 21 |0.00610 87] 21 |0.00010 18 
82 |1.43117 OO] 142 |2.47836 75] 22 |0.00639 95] 22 (0.00010 67 






















83 |1.44862 33] 143 |2.49582 08] 23 (0.00669 04) 23 (0.00011 15 
84 |1.46607 66] 144 |: .51327 41] 24 (0.00698 13] 24 (0.00011 64 
85 |1.48352 99] 145 |2.53072 74] 25 (0.00727 22] 25 (0.00012 12 
86 |1.50098 32 2.54818 07] 26 |0.00756 31] 26 |0.00012 61 


27 |0.00785 40 
28 |0.00814 49 
29 |0.00843 58 


30 |0.00872 66 


27 (0.00013 09 
28 (0.00013 57 
29 |0.00014 06 


30 |0.00014 54 
31 |0.00015 03 
32 |0.00015 51 
33 0.00016 00 
34 |0.00016 48 
35 |0.00016 97 
36 |0.00017 45 
37 |0.00017 94 
38 |0.00018 42 
39 |0.00018 91 


7 |1.51843 64 
88 |1.53588 97 
89 |1.55334 30 
90 |1.57079 63 
91 |1.58824 96 
92 |1.60570 29 
93 |1.62315 62 
94 |1.64060 95} 154 
95 |1.65806 28) 
96 |1.67551 61 
97 |1.69296 94 
98 |1.71042 27 
99 |1.72787 60 


> 

2.56563 40! 

2.58308 73 

2.60054 06 

2.61799 39 
2.63544 72] 31 [0.00901 7, 

152 |2.65290 05] 32 (0.00930 84 
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33 |0.57595 87 
34 (0.59341 19 
35 |0.61086 52 
36 |0.62831 85 
37 |0.64577 18 
38 (0.66322 51 
39 |0.68067 84 


2.67035 38] 33 |0.00959 93 

.68780 70] 34 |0.00989 02 
12.70526 03] 35 (0.01018 11 
2.72271 36] 36 |0.01047 20 
2.74016 69] 37 |0.01076 29 
2.75762 02] 38 (0.01105 38 
2.77507 35} 39 |0.01134 46 
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40 {0.69813 17] 100 |1.74532 93] 160 | 2 40 |0.01163 55} 40 |0.00019 39 
41 {0.71558 50] 101 {1.76278 25] 161 |2.80998 41 |0.01192 64] 41 [0.00019 88 
42 0.73303 83] 102 |1.78023 58] 162 |2.82743 34] 42 (0.01221 73] 42 |0.00020 36 
43 |0.75049 16] 103 |1.79768 91] 163 |2.84488 67] 43 (0.01250 82] 43 |0.00020 85 
44 |0.76794 49] 104 |1.81514 24] 164 |2.86234 00} 44 |0.01279 91] 44 {0.00021 33 












45 |0.78539 82] 105 |1.83259 57] 165 
46 |0.80285 15} 106 |1.85004 90 
47 |0.82030 47] 107 |1.86750 23 
48 (0.83775 80] 108 |1.88495 56 
49 |0.85521 13] 109 |1.90240 89} 169 
50 |0.87266 46] 110 {1.91986 22] 170 
51 |0.89011 79} 111 |1.93731 55] 171 
52 (0.90757 12] 112 |1.95476 88] 172 
53 |0.92502 45} 113 |1.97aa2 21} 173 
54 |0.94247 78] 114 |1.98967 53] 174 
55 |0.95993 11 
56 (0.97738 44 


87979 33 
89724 66 
91469 99 
93215 31 
94960 64 

.96705 97 

98451 30) 
00196 63 
.01941 96 
.03687 29 
-05432 62 
.07177 95 


45 (0.01309 00 
46 |0.01338 09 
47 |0.01367 17 
48 (0.01396 26 
49 |0.01425 35 
50 |0.01454 44 

/0.01483 53 
52 |0.01512 62 
53 (0.01541 71 
54 |0.01570 80 
55 (0.01599 89 
56 |0.01628 97 


45 |0.00021 82 
46 (0.00022 30 
47 0.00022 79 
48 |0.00023 27 
49 |0.00023 76 
50 |0.00024 24 
51 |0.00024 73 
52 |0.00025 21 
53 |0.00025 70 
54 |0.00026 18 
55 |0.00026 66 
56 |0.00027 15 
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115 |2.00712 86 
116 |2.02458 19 


175 | 
176 | 



















7 0.99483 77] 117 |2.04203 52] 177 |3.08923 28] 57 |0.01658 06} 57 (0.00027 63 
58 |1.01229 10} 118 |2.05948 85] 178 |3.10668 61] 58 (0.01687 15} 58 |0.00028 12 
59 |1.02974 43] 119 |2.07694 18] 179 |3.12413 94] 59 |0.01716 24] 59 |0.00028 60 





60 |1.04719 76] 120 |2.00439 51] 180 |3.14159 27) 60 |0.01745 33) 60 |0.00029 09 









Degrees Minutes Seconds 


This table, as is explained in the text, provides a very simple 

method for finding the lengths of circular arcs when this informa- 

tion is needed to determine the developed length of a formed 
rod or wire 
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This part may be also taken as an example for the in- 
formation of draftsmen and designers who should carefully 
consider the dimensioning of drawings in regard to raw- 
material length, as without doubt very little attention is 
given to the elimination of dimensions which complicate 
blank development. 

In this particular design the dimension of the drawings 
are workable, however, as may be seen in the developing 
layout, a large number of additional dimensions must be 
obtained in order to find the length of blank required. 

On layouts of this class it is common practice to use 
an even fraction or dimension for the final blank length 
and as there is generally some factor present that cannot 
be calculated, it is preferable to use the even number or 
even fraction which is next larger in size. 

The diameter of the wire used in making this part is 
3/32-in. which would. indicate that a plain clipping opera- 
tion would be sufficient to reduce the raw-material to the 
proper blank size, therefore, in figuring the weight per 
1000, on blank multiple, etc., no cut-off allowance is used. 
The customary 5 per cent allowance for waste is of course 
added. 


Formule for Finding the Developed Lengths 
of Formed Rods or Wires 


HE developed length is obtained in the following 
manner : 


A=B—C 
D=(C+ %E) X constant for angle D (120°) 
F=G+E+H—A 
i 
Cosine K (30°) 
L=G+E+C 
M=L—J 
P=M ™X cotangent N (30°) 
Q= (G+ “%E) X constant for angle Q (30°) 















































Center Line DEVELOPIN 
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Wt. per 1000 Pieces for Brass =7.7 Lbs. 
RAW MATERIAL 

















Figure 4 


This is a simple hook made from a formed rod or wire, yet it 

involves some careful estimating to determine the exact amount 

of stock to make one piece. How it is done is explained in 
the accompanying article 
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l'ransposing in these formule we have: 
A = 0.375 — 0.0625 = 0.3125 
D = (0.0625 + 0.0468) 2.0944 = 0.2289 
I = 0.125 +- 0.0937 + 0.250 — 0.3125 = 0.1562 
J = 1562 — 0.8660 0.1804 
L = 0.125 + 0.0937 +- 0.0625 0.2812 
M = 0.2812 .1804 = 0.1008 
P = 0.1008 1.7320 = 0.1746 
J = (0.125 + 0.0468) 0.5236 0.0899 
R = 1746 + 1008’ = 0.2016 
S = 70.1804 — 0.1562’ 0.0902 
T = 0.2016 + 0.0902 +- 0.0625 0.3543 
U = 3.00 — 0.3543 = 2.6457 





Developed length is: 


A+D+P4+Q+4+U = 0.3125 + 0.2289 + 0.1746 
+- 0.0899 + 2.7082 = 3.4516 or 3-29/64 in. 


lhe weight per 1000 pieces of this part, providing it was 
made from brass would be L K W X 87.5 = 3.453 & 
0.02548 87.5 = 7.699 or 7.7 lb. per 1000 pieces. 


Problems in Finding the Developed Lengths 
of U-Shapes 


IGURE 5 shows a bent rod, or “U” shaped part simi- 
lar to a hook bolt. 

In most designs, parts of this type would be threaded 
on the ends which would necessitate a clean cutting off 
operation. In case the ends were not threaded, it would be 
found faster and cheaper to use a simple clip-off operation. 

This part is made from piain round rod stock and the 
length of the blank is developed in the manner common to 
parts of this class. The developed length being obtained as 
follows: 

A=B—C 

D=(C+ YE) constant for angle D (180°) 
Transposing the above we have: 

A = 2.000 — 0.500 = 1.500 

D = 0.750 K 3.1416 = 2.3562. 

Developed length is: 

XxX A+ D + cut-off tool = 3.000 + 2.3562 + 0.0937 
5.4499 or 5-29/64 in. 

The weight per 1000 pieces of this part, provided it was 

made from steel would be: 
Lx WM eS 5.453 
320 lb. per 1000 pieces. 


In Figure 6 is shown a part which is made from rather 
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Figure 5 
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In finding the total length of stock required to make such a piece 
ssary first to find the length of 


as that shown above, it ts necess 


a circular arc subtending an angle of 180 deg. and having a radius 


equal to that drawn through the center of the part 
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heavy material and laid out without cutoff allowance. 
The cross section of this rectangular rod is 1-in. by 4-in. 
and this size would necessitate that the material be cut and 
formed while hot. 

In a part of this kind, the length of the blank is gen- 
erally found by a development process. The length of the 
center line of the material is the required length for the 
blank. The developed length is obtained in the following 
manner : 

A=D—C 

B= (C+ X%T) 
Transposing the above we have: 

A = 1.625 — 0.5937 1.031 

B 0.8437 * 3.1416 2.6506. 
The developed length is: 

2x A+B 2.0625 + 2.6506 4.7131 or 4-23/32 in. 


constant for angle B. (180°) 


In a material layout for a part of this kind, it will be 
found that the developed length of the part is in most 
cases slightly greater than required. It will also be found 
that another slight increase in length may be experienced, 
due to the tendency of the metal to stretch while being 
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< Developed Length of Blank= 4= “ 
Wt. per 1000 Pieces for Steel = 705 Lb 
RAW MATERIAL 


= je eeepc atte aici 4 
Figure 6 
C'his part is very similar to that shown in Figure 5, except that it 


is made from heavier material, which makes necessary the use of 
still different methods for finding the total developed length 


formed hot. This slight excess in length has both its good 
and bad effects; however, for practical purposes it is more 
desirable to have a small amount of stock left over than to 
run short before production is completed. 

In a blank of this kind where the length is easily ad- 
justed by a simple try-out, it is always desirable to use safe 
figures in estimating the raw material. 

The previously mentioned method which determines the 
length of material by calculating the distance around the 
part at % of the thickness of stock, or in other words 
the center line of the part, will in all cases be a safe basis 
to use. 

The weight per 1000 pieces of this part would be found 
by taking the area in square inches of one part and multiply- 
ing this by the weight of one square foot of the material 
used and multiplying the product of these factors by the 
constant, or 7.292. The resulting product would be the de- 
sired weight including a 5 per cent allowance for waste 
The weight, providing the part were made of steel, would 
be A X W XX 7.292 = 4.7187 20.4 7.292 701.937. 

For the sake of convenience in estimating quantities ac- 
curately, the weight per 1000 pieces is generally expressed 
in even figures in weights of the foregoing amount. There- 
fore, the estimate would be 705 Ib. per 1000 pieces 

(To be continued ) 
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Sreaker 


onstruction 


A descri ption of a circuit breaker in which an arc 

is drawn in the conventional way by arcing contacts 

and then transferred to arc horns where it 1s re- 
moved by deionizing in a blow-in field 


By J. E. McGee 


W estinghouse 


IRCUIT breakers used on A.C. systems may be divided 
into two general classes—those that depend on oil for 
their interrupting ability and those that do not. In the 

oilless circuit-breaker class, two types have been used for 
several years and a third has been developed recently. One 
of the types that has been used in the past is the carbon 
circuit breaker, the name being taken from the material 





Figure 1 


The deionizing structure of a “Deion” type circuit breaker, show- 

ing the arrangement of the different parts. A, is the radial field 

Coil; B, shows one plate with its insulation in place, and C 
view of the radial field cou 


is a 


used in the arcing contacts. The other is similar to a low- 
voltage contactor except that it is larger. Both of these 
types depend for their operation on lengthening the arc. 
This is done by separating the arcing contacts or moving 
the terminals of the arc along arc-horns until the voltage 
necessary to restrike it after the current passes through zero 
is greater than that available. Carbon circuit breakers are 
used in A.C. circuits up to 600 volts. Circuit breakers of 
the ‘contactor type are seldom used in A.C. circuits of more 
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than 2300 volts. However, a few have been made for some- 
what higher voltages. 

A third type of oilless circuit breakers has been developed 
recently and is known as the “Deion” circuit breaker. It 
operates on a principle entirely different from that of the 
two types mentioned previously, and requires less operating 
space than either of them, because the arc is drawn 
confined structure. 

In the development of this circuit breaker tests were made 
to determine the rate of rise of voltage across a breaker 
immediately after the current was interrupted, i.e., the way 
in which the voltage changed from arc voltage to normal 


in a 





Figure 2 


A 2500-volt “Deion” type circuit breaker showing some of the 
construction details and one section of the cover removed from 

one of the dionizing chambers 
Electrical Manufacturing, 


September, 1929 











he 





circuit voltage. 


September, 1929 





Obviously a breaker must be able to with 
stand this voltage at all times in order to open the circuit 
‘Therefore, these tests gave the rate at which the dielectric 
strength of the arc path must increase, immediately after 
the current is broken, to prevent reignition of the arc. 
Next, a means of obtaining this increase in dielectric 
strength was studied. The arc was made to play through a 
stack of metal screens so that, when the current reached 
zero, the conducting ions in the are path could rapidly dis- 
appear by diffusing to the metal. After a long series of 
experiments it was discovered that neither terminal had to 
be at high temperature in order to maintain an arc. This 
was contrary to previous theory. As a result of this dis- 
covery, solid metal plates, which are called deionizing 
plates were used to replace the metal screens. Many tests 
were made on various types and shapes of deionizing plates 
in temporary structures to determine which was best from 
the standpoint of volts per inch of length of structure, and 
magnitude of current which could be interrupted. 

To obtain further information, a practical circuit breaker 
embodying these ideas was constructed for 2500-volt serv- 
ice. This voltage rating was selected because the circuit 
breaker was small, and several test circuits were available. 
Therefore, experimental work could be carried on faster 
than with a higher voltage circuit breaker. The only circuit 
breakers of this size that have been made so far were used 
for experimental work and to obtain operating experience 
within the manufacturer’s plant. No steps have yet been 
taken toward offering the 2500-volt “Deion” circuit breaker 
for general sale. 

The theory of the “Deion” circuit breaker need not be 
discussed other than to state that it operates in the following 
manner: The are is drawn in the conventional way by 
arcing contacts; then it is transferred to arc-horns and re 
moved along them into the deionizing chamber by the mag 
netic blow-in field. As the are enters the chamber it is 
broken into a multiplicity of short arcs, in series, by the 
deionizing plates, shown at A in Figure 1. The short arcs 
are kept moving around annular paths as indicated at B in 
Figure 1 and between the plates by a radial magnetic field 
to prevent burning of the metal. When the current reaches 
its periodic zero the air between the plates is changd from 
a conducting to an insulating state and the arcs are ex- 
tinguished. 

The change of condition in the air from conductor to 
insulator takes place in two ways. First, when the current 
tries to build up on the succeeding alternation the terminals 
of the shorts arcs are reversed in polarity and a very thin 
layer of gas, called a space charge sheath, forms next to 
the negative terminals or cathodes. Each of these sheaths 
require approximately 250 volts (crest value) to start an 
arc through it. At the same time that the sheath forms, the 
ions, which are the conductors in the air, begin to disappear 
by recombining with each other and diffusing to the grids. 
Therefore the voltage necessary to reignite the arc is 250 
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volts per gap the first instant (fraction of a microsecond) 
and increases with time. 


The contruction of the 2500-volt “Deion” circuit breaker 
is similar to that of the 15,000-volt size. It consists essen- 
tially of three parts, the deionizing chamber comprised 
principally of the plate structure, the arc-drawing mechan- 
ism with the main contacts for carrying the load current, 


Deionizing Structure 


Arcing Contacts 


ao 
Blow-in Auxiliary 
Coil Contacts 
el 
Main 
Contacts 
Sal i 
Power Line 








Figure 3 
A diagrammatic arrangement of the electrical circuit of a 2500- 
volt “Deion” type circuit breaker, showing the blow-m coils 
auxtlary contacts, arcing contacts, power line, main contacts and 


the diontzing structure 


and the operating mechanism. Figure 2 is a picture of the 
assembled three-pole circuit breaker with the cover re- 
moved from one pole to show the deionizing chamber. 

The deionizing chamber consists of a stack of copper 
plates 1/16 in. thick separated by insulating spacers 1/16 in 
thick, with a radial-field coil interposed between the plates 
at the mid-point and at either end of the stack as shown at 
A in Figure 1. Figure 1 at B shows one of the plates with 
its insulation in place and C in Figure 1 shows the radial- 
field coil. The yoke completing the circuit for magnetic 
flux produced by the blow-in magnetic-field coil is located 


Figure 4 


An oscilogram of 11,500 








amperes at 2300 volts being 























interrupted by a 2500-volt 
“Deion” type circuit breaker 
While the principles of de- 
ionization have been general- 
ly well known for a number 




















of years, it ts only recentl 
that they have been success 
fully applied. im circuit 
breaker construction for 


high voltages 
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on the outside at the lower end of the plate structure as may 
be seen in Figure 2. The coil producing this flux is on the 
yoke at the back. Figure 3 is a diagram of the electrical 
connections between the contacts and blow-in field coil. The 
sequence of opening of the contacts is, main contacts, 
auxiliary contacts and arcing contacts. The impedance of 
the blow-in field coil necessarily results in a difference of 
voltage between the coil terminals, and any contacts which 
short-circuit this coil must carry a low voltage arc on open- 


ing. 


Switching of the blow-in coils is performed by the 





Figure 5 


60-cycle, grounded 
type 


{n Oscillogram of a 5400-volt, three-phase, 
neutral circuit being opened by a 2500-volt “Deion” 
breaker 


circu 


auxiliary contacts and by this means, with the sequence of 
opening stated above, burning of the main contacts is pre- 
vented. 

The electrical closing and tripping mechanism is of the 
conventional type used with oil circuit breakers and involves 
no special features as applied to the “Deion” breaker. 

One of the important characteristics determined early in 
the investigation was the voltage per inch of length of grid 
structure at which the circuit breaker would operate. Ne- 
electing the thickness of the radial-field coils, the theoretical 
value is 1400 volts, r.m.s. per inch. Since the thickness of 
these coils contributes to the total length of the grid struc- 
ture, a more useful value is the total voltage interrupted, 
divided by the total length of grid structure, i.e., the average 
volts per inch that can be interrupted. After much experi 
mental work a value of 700-volt r.m.s. was selected, which 
allows a very good factor of safety over the theoretical 
value. These limiting voltages are set to take care of the 
worst power-factor condition. 

The maximum current available for test purposes at the 
laboratory where most of the development work was car- 
ried on, was 11,500 amperes at 2300 volts, single-phase, 60 
cycles. This current was interrupted many times, requiring 
only one pole of the circuit breaker. Figure 4 shows a 
representative oscillogram of the circuit breaker opening 
this circuit. 

Three-phase, 60-cycle tests were made on this experi- 
mental circuit breaker in another laboratory with loads vary- 
ing from 2000 amperes at 1500 volts to 9200 amperes at 
5400 volts and 7800 amperes at 6600 volts. Figure 5 shows 
an oscillogram of the circuit breaker interrupting the load 
of 9200 amperes at 5400 volts just mentioned. (All current 
values given in this paper are r.m.s. unless 


and voltage 
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stated otherwise.) The machines supplying these loads were 
star-connected with grounded neutrals. Most of these tests 
were made at voltages above the rated voltage of the circuit 
breaker, which was 4300 vols for such a circuit (2500 volts 
from line to neutral). 

Two of these circuit breakers were installed as back-up 
circuit breakers in test circuits, so that if the apparatus 
under test failed they would open the circuit. One was 
placed in a single phase, 60-cycle circuit where the maximum 
current might reach 3000 amperes at 2300 volts. During 
the last year and one half it has operated 1100 times and 
has had to interrupt the current on about 20 per cent of 
these operations. ‘The other is being used in a three-phase, 
60-cycle circuit where the maximum current might reach 
3000 amperes and the usual current is less than 800 amperes. 
It has operated about 1000 times and has had to interrupt 
the current approximately 100 times since it was installed 
a year ago. Neither of these circuit breakers has required 
any attention. 

Another of these circuit breakers has been used to open 
the primary circuit of a 500-kv testing transformer. In this 
circuit, the circuit breaker opens a low current, about 200 
amperes, at various voltages from 2000 to 4000 volts, single- 
phase, 60 cycles. Two poles of the circuit breaker were put 
in series to allow for the higher voltage. This circuit 
breaker has operated more than 11,000 times in a year and 
one half without giving any trouble in the deionizing 
chamber, although a pin on the operating mechanism worked 
loose due to the large number of operations, necessitating 
repairs. 

Figure 6 shows the fourth circuit breaker which is in the 
primary circuit of a large three-phase, 2300-volt, 60-cycle 
iiduction motor. It has opened the circuit approximately 
2000 times in less than two years. The current was usually 
700 amperes, but was sometimes as high as 1200 amperes. 

The life of the deionizing chamber, is known to be ex- 
tremely long although no definite limit has been determined 
One deionizing chamber has been used for two years on 
various tests, operating over 2000 times at current ranging 
from 2000 to 11,500 amperes at 2300 volts. The latest 
series of tests made with this deionizing chamber consisted 
of 72 interruptions of 11,500 amperes at 2300 volts. As 
many as eighteen of these tests were made in one day. At 
the end of this series the deionizing chamber was inspected 
and found to be in good condition, although it had not been 
serviced during the tests. From this and other experiences 
mentioned it is evident that these circuit breakers will give 
many years of service and that they will require very little 
attention. 





Figure 6 


A view showing the installation of a 2500-volt “Deion” typ 


circuit breaker in a 2300-volt motor circuit 
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By WILLIAM W. BAXTER 


Associate Editor, Electrical Manufacturing 


ROBABLY no other piece of electrical apparatus 

plays any more important part in the electrical in- 

dustry than do commutators. Essential to the proper 
functioning of generators, automotive starters and the 
majority of electric motors, other than the induction types, 
they might well be looked upon as one of the principal 
things that make possible the use of electricity as a source 
of power. 

Because commutators are so necessary their production 
has grown to become one of the important branches of 
the electrical industry, and because of the demand for these 
devices, several organizations have been established to 
manufacture them. Of 
course, many manufac- 
turers of generators 
and motors produce 
commutators for their 
own use, but aside 
from these, there is a 
need for independent 
organizations to pro- 













2 ve 7 ed 
pet toy ee ; 

> edee odd 
am Sd 


Electrical Manufacturing, September, 1920 


viaking an Essential 
“lectrical 


N this typical, picturesque, vine-covered old New England 

building is the home of the Cameron Electrical Manufac 
turing Company, at Ansonia, Conn., where commutators fi 
every electrical use have been made for the past twenty-si 
years. It is adequately equipped with the most modern facil 
ities and in the basement is a stock-room in which is at all times 
upwards of one hundred thousand pounds of copper bars oj 
twelve hundred different shapes, used for commutator segments 






The Product 


duce commutators for special applications and replacement 
purposes. 

It should be understood that the manufacture of com- 
mutators is a highly specialized industry, involving a most 
thorough understanding of the many methods of machin- 
ing and finishing copper and steel, as well as first hand 
knowledge of the properties of insulation, its production 
and applications electrically. 

Commutators, as is generally well known in the elec- 
trical industry, consist principally of a number of irregu- 
larly shaped copper bars, or segments of copper bars, 
separated from each other and a central core by adequate 
insulating materials, and formed into a circular shape 
The inside and outside surfaces must be absolutely con 
centric and the device must be in perfect static balance 


The Factory 
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While the inside surface is usually cylindrical, to fit over 
a shaft, the outer surface may be made in many different 
irregular forms, to meet the requirements of special ap- 
plications. 

Usually the copper bars from which commutators are 
produced are in the shape of segments of a circle, the in- 
cluded angle between the two sides being determined by 
the number of divisions into which the circle is divided. 
These bars are cut to specific lengths and in many instances 
are finished in many irregularly shaped forms on their 
inner edges, to provide means for anchoring them to the 
inner core. This core is usually of steel, having an inner 
bore to fit a motor or generator shaft, and an irregularly 
shaped outer surface to retain the copper segments upon 
its surface. Between each of the segments, and between 
each of the segments and the core, there must be an in- 
sulating material of some kind. 


Accuracy Is Essential 


»*REQUENTLY, because of some special application, 
other pieces of metal are attached to the outer ends of 

the commutator segments, to form electrical connections with 
other parts of the motors or generators for which the com- 
mutators are intended. The application of these pieces of 


"MHIS is but one of the 

many types of com- 
mutators manufactured by 
the Cameron Electrical 
Vanufacturing Company, 
of Ansonia, Conn., but it 
will serve to illustrate the 
type of product made by 
this organization, now in 
existence for twenty-six 

years 





metal for connections is often quite complicated, and they 
are at times welded, brazed, soldered or riveted in place. 

Regardless of the form of the commutator the inner and 
outer surfaces must be bored and turned, positively con- 
centric with each other, as has been explained. And, where 
either the inner or outer surfaces are irregular in shape, 
these various forms are produced by sawing the segments 
to the required shape by the use of hand saws and tem- 
plates. 

Therefore, as can be appreciated, to produce commutators 
of quality and in quantity requires an extensive comple- 
ment of manufacturing facilities and a most comprehensive 
understanding of many _ different 
kinds of materials and manufacturing 
methods. 

Realizing that the production of 
commutators was a highly specialized 
industry and that there was a need for 
independent producers of these devices 
H. P. Cameron founded in 1902, what 
is now the Cameron Electrical Manu- 
facturing Company, of Ansonia, Conn. 
From a small organization this com- 
pany has grown during the past 


"WHE view at the right shows but a very 

small section of the motor repair de- 
partment of the Cameron Electrical Manu- 
facturing Company, at Ansonia, Conn. All 
of the motor repair work is incidental to 
that of manufacturing commutators, which 
is the principal product of the organization. 
Other motor repairs, such as coil winding, 
and the reconditioning of other motor parts 
ts done in another section of the shop, as 
is explained iw the article 
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twenty-six years until today it is recognized in the elec- 
trical industry as one of the leading organizations of its 
kind. 

After a few years in business the original H. P. Cameron 
organization was taken over by a group of men, headed 
by John T. Kent, president and treasurer; John B. David- 
son, vice-president, and John Elliott, secretary. Twenty- 
two years ago the new Cameron organization moved from 
the original small factory into the plant it now occupies, 
on Main Street in Ansonia, Conn. 

From time to time there have been changes in the per- 
sonnel of the organization, until today John B. Davidson 
is president and treasurer, Irving Whiting, vice-president ; 
John Elliott, secretary, and George E. Andrews, general 
manager and assistant treasurer. 

Mr. Davidson first came into the business of manufac- 
turing commutators as mechanical engineer of the group 
that took over the original Cameron business. Later he 
was made vice-president and general manager, and in sub- 
sequent reorganizations became president and treasurer of 
the present company. 

With a background of engineering and electrical train- 
ing and at all times being in direct contact with all manu- 
facturing operations, Mr. Davidson has seen his organiza- 
tion grow from a small factory employing some six or 
eight men and producing a small number of commutators 
a day to an institution of prominent importance in the 
industry, employing as many as 125 workmen and manu- 
facturing upwards of 300,000 commutators annually. 


Large Stock of Material on Hand 


7° do this, Mr. Davidson points with pride to the fact 
that the business has been builded upon a reputation for 
quick, prompt service and quality products. This has only 
been possible because of the extensive facilities of the com- 
pany and because it is a hard and fast rule of the Cameron 
Company that it always have on hand sufficient materials 
from which to supply any average demand for any kind 
or type of commutator. 

To make this possible there is always in stock, in the 
basement of the Cameron plant, more than 100,000 pounds 
of hard-drawn copper bars for segments, with the neces- 
sary steel for cores and sufficient insulating materials. One 
hundred thousand pounds of stock materials is no excep- 
tionally large amount for a large factory to have on hand 
at all times, but it must be taken into consideration that 
included in these bars are 1,200 different shapes or sizes. 
This one policy of always having sufficient stock of the 
proper shape on hand is the significant reason why the 

(Continued on page 64) 
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¢ HE CAMERON Electrical Manufacturing Com- 

pany, of Ansonia, Conn., has been specializing in 

the production of commutators for every elec- 
trical use for more than twenty-six years and is one 
of the largest independent institutions of its kind in 
this country. To meet the ever-increasing demand for 
these devices requires the use of the most modern facil- 
ities and an extensive assortment of all of the many dif- 
ferent shapes of copper bars so necessary for the con- 
struction of the various types of commutators, such as 
are used on motors, generators, automobile starters and 
the like. Some of the facilities employed by the Cam- 
eron Company are illustrated on this and the three fol- 
lowing pages. 
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4 I the rtght ts only a small sec- 
d tion of the stockroom of the 


; 

3 Cameron Electrical Manufacturing 
Company, in which there are at 
; all times more than one hundred 

i 4 thousand pounds of copper bars of 

ba some twelve hundred different 

ry shapes. All of this material the 


Cameron Company carries in stock 
a jor the sole purpose of being able 
; to fill orders at all times with 
but a minimum of delay. Other 
illustrations on this page show 


EE 


some of the many different opera- 
tions in the making of commutators 
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NE of the essential features of good commutato) 

construction ts the use of the best in insulating 
materials. And as these are of many different shapes, 
it is necessary for the Cameron Company to | 


perts m the making of formed insulation for thei 
various produ Below is an illustration of a rack 
containing but few of the different types of insu 
l make for commutators 
equipment for making this insulation 
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other departments of the plant for the 


necessary machining operations 
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that section of the Cam- 


ron plant in which segments hav- 
ing odd or irregular shapes are formed. 


As has be 
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en explained, all of this 
done on the conventional 
There is a 
battery of these, as the 


band saw. 


amount of this work ts exten 


Most of these irregular 
are made by cutting the 


bars to proper length and then 


resawing them to 
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This is the fourth installment of a series of articles 
in which spray finishing materials and equipment 
are described for refinishing pur poses 


N THE previous installments of this series of articles, 

having to do with various materials and different 

types of equipment now in general use for spray finish- 
ing, the author explained how these materials and equip- 
ment were best used. In this installment he discusses the 
advantages to be had in refinishing repossessed or trade-in 
merchandise, and at the same time he explains what equip- 
ment should be provided for doing this kind of work. 

Today’s selling methods and the fact of this being a 
“buyer's market” almost forces one to have some type 
ot finishing department in the service stations, sales 
branches or distributors establishments. 

A marred or scratched finish frequentiy hampers a sale 
or causes the item to be sold for less than the published 
price when it could have been “touched up” and sprayed 
for a fraction of the discount which had to be made to 
dispose of a “shopworn article.” 

Refrigerators, radiators, radios, washing machines, light- 
ing fixtures as well as automobiles are being “traded.” 
The “trade-ins” must be made presentable for resale. The 
ost thorough mechanical overhauling in the world is of 
little avail if the finish isn’t bright and attractive. Auto- 
mobile dealers found this out long ago and it has helped 
them to sell many used cars at prices otherwise unattainable. 

Much electrical merchandise is sold “on approval.” 
While a good percentage of these “‘test’’ sales stick, some 
of the merchandise somes back. Because the item doesn’t 
suit one customer is no sign it is undesirable. It has to 
be cleaned up and in most instances refinished to look as 
good as new. 

There is an increasing army of customers that want their 
new purchase to harmonize with its surroundings. Often 


this calls for a shade not included in the line, or the color 
selected is out of stock. Many manufactured products are 
finished in a standard color or shade and “toned” to meet 
the requirements of the patron. This results in increased 
stock turnover and better profits to all concerned. 

Several enterprising sales organizations are having the 
service department refinish the article after its having been 
overhauled. The cost is small and can usually be added to 
the labor charge for overhauling. Its fresh appearance 
delights the customer and since it is appearance by which 
an article’s condition is most frequently gaged, the service 
department’s mechanical adjustments are given full credit 
and a customer’s good will is assured. 

Aside from the merchandise itself, the service depart- 
ment or store has many additional uses for such an outfit. 
The service and delivery truck can be kept in good ap- 
pearance; salesmen’s cars are frequently scratched up from 
traffic encounters or “accommodation delivery” and these 
places should be touched up. The display room, the store, 
the counter, the walls, window trims, office furniture and 
fixtures, everything about the place needs occasional dress- 
ing up. Such a gratifying appearance helps keep the po- 
tential customer's high regard for the merchandise and its 
source to him and ties in properly with the manufacturer's 
advertising which certainly tries to attract by neatness and 
clean cut display. 

Until very recently, the cost of spray equipment for re- 
pairs and reconditioning paint work has been quite high. 
he air compressor manufacturers had not learned how 
to adapt their products to this particular field and it was 
not until the demand for such equipment made itself strongly 
felt that they began to realize the large field that existed 





Figure 22 


Here are shown four uses for spray finishing equipment. At the 
left a radiator is being repainted; next is a view showing how 
one dealer refinishes radio cabinets; adjacent to that, spray 
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equipment is being used for touching up a salesman’s car, and 
the fourth view shows how this method of fintshing can be 
employed to refinish or touch up counters in the salesroom 
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(and the rapidity with which it was increasing) for small 
portable spray units. Today, there is available at prices 
ranging from under $50, equipment to do the same work 
that required an investment of no less than $150 only 
a year ago. 

The principal questions asked relative to this type of 
equipment are: 

1. How elaborately must 
equipped, and how 
to do this work? 
How large an investment does this call for: 

What finishing materials should be used? 
Is this work difficult to do and how does one go 
about doing it? 

The answers are universally alike, varying only slightly 
with each particular item. The that more and more 
organizations are assisting their sales and service depart- 
ments in this manner of 
customers and attracting new ones, proves the idea to be 
fundamentally sound and a paying investment. 

Necessary Equipment and Floor Space—The amount of 
equipment necessary in a repair or refinishing department 
depends, naturally, upon the volume of work to be done, 
the size of the articles, and the type of finish required. 
Much can be accomplished on a small investment. Let us 
take, for example, any typical sales and service station for 
washing machines, refrigerators, radiators, or some similar 
article. Such a store would naturally be on the ground 
floor, level with the street and have an entrance 
from the rear as well as the front. The service and repair 
shop would be located in the rear section of the store. 

The average service station having one or two men work- 
ing on repairs would require no more equipment than shown 
in Figure 23. The floor space to do this spray work is 
negligible, as in most instances the article would be set 
up on a box or turntable in the doorway of the receiving 
room. The open door would be more than enough ventila- 
tion and, since the material sprayed would be quick drying 
(probably a lacquer) no special space need be reserved 
for the operation. In fact, the piece should be ready for 
the display room or delivery to the customer within 15 
minutes or a half hour after the spray job is finished. 
Under this arrangement, there would be little or no re- 
quirement for special floor space. Even in winter, this 
plan can be worked with little or no inconvenience. 

If the service shop is sufficiently large so that a man 
can be engaged (at least part time) for refinishing, one 


sucl 
much 


a refinishing shop be 


floor space is required 


fact 


favorably impressing their old 


would 


Figure 23 
At the right 1s 
< a portable 
spray finishing out- 
fit such as could 
well be used by 
dealers for refin- 
ishing trade-in or 
repossessed = ™mer- 
chandise. it. 45 
light in 
and inexpensive. 


weight, 


should get a reasonably sized stationary outfit as shown 
in Figure 24. An outfit of this capacity (8 cu. ft. of air 
per minute) will do the work faster than a small portable 
and in turn calls for floor space to be devoted to 
refinishing. An outfit of this nature 
$180 plus piping. The spraying could be done in front 
of a window into which an exhaust fan had been fitted, 
or a spray booth could be installed to meet the size require- 
ments. The cost of a spray booth fitted with an exhaust 
fan would be approximately $130. An exhaust fan 

for the window installation 


some 


would cost about 


(should have 16 in. blades) 
should cost between $30 and $45. 


Manufacturing 


Vol. 4, No. 3 


As to the spraying of trucks and touching up of sales- 
men's cars, etc., this may be done either in the garage, 
a shed, or out in the open, provided the sun is not beating 
down onto the surface. 

A few ago, the writer spent time in the 
promotion of the practicability of spraying lacquer and 
“brushing” lacquer insofar as the layman and householder 
was concerned. During that period, many “Main Street” 
demonstrations were staged wherein the spraying of an 
automobile out alongside the curb was the main event of 
the day. “Brushing” lacquer was used primarily because 
it dried with more gloss than did regular spraying lacquer. 


years some 


Figure 24 Oo 

7 is one of the smaller 

types of stationary spray 
finishing outfits. It, too, 1s 
comparatively inexpensive and 
requires but little room. It is 
particularly applicable to in- 
stallations requiring — slightly 
more capacity than that to be 
obtained from the outfit 

shown in Figure 23 


Invariably, the results were satisfactory. The material 
drying as quickly as it did, picked up little or no dust 
from the street trafhe and the outside temperature tended 
to hasten the drying time. Many people rented spray out- 
fits from their local paint and lacquer dealer as a result 
of those demonstrations and very seldcm was there a com- 
plaint. In fact, there is called to mind one dealer who had 
a long waiting list and finally had to buy a second machine 
for rental purposes. 

This side light is merely given to stress the simplicity 
and quick acceptance of spray finishing in every walk of 
life. There were many housewives highly enthusiastic over 
spraying but, of course, the price ($200 at that time) 
precluded their investing in such equipment. At any rate, 
it proved beyond a doubt that spraying was not difficult 
and the average individual could do a passably good job 
with little or no practice. 

The Investment Entailed—From the paragraphs imme- 
diately preceding, one can safely say that between 
$50 and $400 would equip any refinishing depart- 
ment for the type of work described; and fully 85 per cent 
of the installations would be the lower priced outfits. Prac- 
tically no instructions are required in using a small spray 
outfit. Since the guns used on small portables are slower 
in operation than those employed in production finishing 
lines, the chances of runs are greatly minimized. Some 
manufacturers of spray equipment furnish complete instruc- 
tions as to the application of materials and refinishing 
methods with the guns and outfits. This makes it even 
easier for the beginner. 

The Materials Used.—lIt is plainly evident that a quick 
drying coating material should be used. The essential re- 
quirements of the coating materials to be used are: 

1. Good “covering” properties (so that only one 
coat is necessary). 
Quick drying and still preserve the lasting quality 
of the material. 
Natural gloss 
required). 
A finish resistant to soap, 
easily scratched or marred. 
Durable finish that will stand at least 
wear. 

There are doubtless many good coating materials on the 
market that will meet these requirements. In many minds 
some type of “brushing” lacquer meets these requirements 
best. While the prefix “brushing” would imply that this 
material can be brushed on, there is some question as to 
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the ease of application and type of finish (especially ob- 
tainable on irregular surface, when applying this material 
with a hand brush, especially in refinishing work. All 
manufacturers of this type of material are agreed that it 
is excellent for spray finishing since it is, in a sense, regu- 
lar spraying lacquer “retarded” so as to dry a bit more 
slowly and so as to not react so forceably to a speck of 
grease or an oil base undercoating. 

The reason for suggesting this type of material is that 
most surfaces that are refinished have had either some oil 
or grease or soapy water splashed onto and rubbed into 
the finish while out in service, or (as in the case of a 
radio cabinet and similar furniture), the housewife has 
industriously applied furniture polish to the finish. Regu- 
lar lacquer seldom holds to surfaces so contaminated. 

While practically all the refinishing work that will be 
done will be confined to the color or top coatings, occa- 
sionally a coat of surfacer or a touch of spot-glazing will be 
required. In the main, however, the manufacturer can 
have his service dealers or branch offices supplied with 
quart or gallon containers of finishing materials in the 
standard colors of the product. A large stock need not 
be carried, and the investment will be small. 


Instructions for the Use of Spray Painting 
for Refinishing 
EFINISHING PROCESS.—If one were to go through 
a sheaf of miscellaneous instruction manuals, the 
following highlights would be evident. 

“Dismantle the article as if for repair, remove all ac- 
cessory parts (panels, plates, knobs, etc.), so as to present 
a surface as free as possible from irregularities. 

“If the old finish is of oil base material (but not baked 
enamel) sand it down with plenty of clean water and No. 
240 waterproof sandpaper making sure that the surface 
of the old finish is thoroughly cleaned of ‘dead’ material, 
oil, grease, polish, or soapy solution, and that the surface 
is smooth and free from deep scratches. Deep scratches 
will have to be spot glazed with a putty knife and sanded 
smooth when dry (about four hours). Dry the surface 
well, making sure that there is no water remaining in any 
cracks or crevices of the article being refinished and wipe 
off with a clean lintless cloth. Spray on a light coat of 
lacquer sealer and let stand for 15 minutes. Then spray 
on two light coats (about 10 minutes apart) of the desired 
color (using some lacquer base material). 

“If the old finish is of lacquer or baked enamel, sand 
it down to smoothness with No. 240 waterproof sand- 
paper and clean, high-test gasoline. When the old surface 
has been sanded smooth and devoid of all ‘dead’ ma- 
terial, oil, grease, furniture polish, etc., wash it off clean 
with plenty of clean water and a clean cloth or chamois. 
Then dry thoroughly taking care that no water is left in 
any cracks, seams, etc. When dry (if the surface was 
lacquer) spray on one or two light coats of retarder thin- 
ner and follow this immediately with two medium coats 
of the desired color (using some lacquer base material). 
If the surface was of baked enamel, follow the foregoing 
instructions, except that the two coats of retarder thinner 
may be omitted.” 

If the material sprayed is naturally glossy and a high 
polish is not needed, the above is all that is necessary ex- 
cepting the spraying of the “extras” that have been re- 
moved. These extras are usually either of Bakelite or 
Etched Metal and seldom to be done over unless much 
worn at which times it is best to replace them outright. 

If the piece has a “shaded” or “toned” finish, the ground 
or finishing coat of the desired color is first applied. The 
toning color is reduced in body more than the finishing 
color was. The toning color should be sprayed on with 
the gun held at an even distance (about 12 inches) from 


the work and the spray directed at an angle from the 
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edge inward. If the finish isn't quite smooth enough, coat 
the surface with a light spray of clear brushing lacquer 
thinned about two parts thinner to one part brushing lac- 
quer. This will blend the toning color into the ground 
color and leave a desirably smooth and glossy surface. If 
the toning is done with bronze or aluminum powders, the 
bronze used should measure a scant ounce of powder to a 
pint of liquid thinned for spraying. 

[f it is a two or multi-color job, the main color should 
be sprayed on first. After this portion of the job is fully 
coated and dry (about two hours), it should be “masked’”’ 
off with masking tape and paper drawn to the desired color 
line (which is usually located on the molding or seam) 


The other color is then sprayed on. After this second 
color is dry, the tape is removed, care being taken that no 
material is pulled up with it. The whole surface may 


then be sprayed with a light coat of clear lacquer well 
thinned. 

“Crackle” or “Crystallized” Finishes—lf the original 
finish is of this type and it is desired to give the new 
coating a similar appearance, the old surface should be 
washed thoroughly clean with high-test gasoline and lightly 
sanded with No. 240 waterproof sandpaper and clean water 
Dry the surface well, being sure that there is no water 
remaining in depressions, cracks, etc. Spray on two light 
coats of retarder thinner. 

If Crackle Finish: Spray on two light coats of back- 
ground color permitting it to dry thoroughly. Some spray- 
men then apply a coat of clear lacquer next but this is not 
necessary if the undercoat material is naturally glossy. 
When the surface is dry, spray on one coat of crackle 
lacquer. The heavier the coat, the larger the cracks will 
be. Coat this with one or two applications of clear lac 
quer. 

If Crystallize Finish: Spray on the crystallizing lac- 
quer. Some makes of these materials are naturally glossy. 
others require a coat of clear lacquer over the top 


Spray Finishing Equipment Finds Many Uses 
in Small Shops 


HESE processes are for spraying lacquers or brushing 
lacquers. If oil base materials are used, the standing 
and spraying operations are the same but the time allowed 
for drying between coats would have to be increased. 

The list of “Cautions” should include: 

“Do not spray light-colored materials over Red, Mul- 
berry, Maroon, Cherry, Light Greens, Analine Blues, etc., 
as these colors will in most probability ‘bleed’ through 
and splotch the new coating. If it is necessary to try to 
do this, best results may be had by first spraying an inter- 
mediate coat or two of aluminum bronze powder or black 
or both.” 

It is evident from the foregoing that the spray method 
in the small shop is virtually the same as in the production 
shop. It is not difficult work and it is often found to be 
true that the apprentice boy in the shop lends himself 
more readily and willingly to the task than do some of 
the mechanics. The boy considers it a promotion and takes 
the work more seriously. This tends to lessen the re- 
finishing labor costs still more. 

There is little wonder that enterprising manufacturers 
are availing themselves of this inexpensive, yet very help- 
ful method of solving part of their sales and service prob- 
lems. Some manufacturers are suggesting the purchase of 
such machines; others are helping their service departments 
pool their purchase of these machines; and still others, 
out of their own enthusiasm, contract for a quantity of 
outfits suited to the particular refinishing requirements of 
their merchandise and thus assure themselves and their 
service departments of correct and proper equipment at a 
uniform cost. 













































day. If Phyllis will check up she will find that the business patronize one often. 


morning and close at six at night, 
except Saturday nights, now open 


at nine in the morning and close "6 HEN you find a woman who 
at 5.30 and Saturday at noon, and isn’t a martyr in her mind and 
there is a movement on foot to heart, she is married to some _half- 
get them to close all day Satur- baked softy who should be wearing cor- 
day, because it hardly pays to just sets. I just can’t agree with Phyllis 
get started on Saturday mornings that the big difficulty a manufacturer is 
and then close up again at noon up against in making women want labor- 
[ agree with her that a woman's saving devices is to uproot a lot of 
place is in the home and in the inherited instincts.” 
home she is happiest and does not —R.S. W. 


consider as a general thing that cts 
id aha ; , ’ {AALVUNAUGUOLVOUCVOULVOULUOUSNOLIOLUOLLLLSOOLUNOULOOULAOULAUCVUAVOULOOLVONHOUAVOUGLOUYOUUOASOOGAOUGEUGOOUGUOAYOUAYOANOAAOUAOULAULY 
housework is drudgery. 


Phyllis should make the acquain 


and dishes, making beds, mopping 
floors, etc., are things that don't 
SHOW. They are not creations and 
are therefore monotonous and tedious 


What Is a Hen’s Time 
Worth Anyway ? 

~ offer to save a woman's 
time is like the reply of th: 
farmer to whom a salesman tried 
to sell an incubator on the basis 
that it would hatch chickens fou 
days faster than a hen—‘What’s 
a hen’s time worth anyway?” 


HE letter abstracted below, written 


H | by an advertising man, criticizes 
eC | Phyllis Krafft Dunning for what she 
y || satd in the June issue of ELECTRICAL 

MANUFACTURING about advertising in- 


‘N 
Savs | tended to introduce electrical appliances i 
o/ 
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and similar devices into the home 


ODERN business men would welcome any in- The vast majority of women who make sacrifices to ob- 
vention that would permit them to get finished tain labor-saving devices, do not live around the corner 
by three o'clock the work that now takes all from a delicatessen store even if they were inclined to 
Nor do the vast majority of women 
day is getting shorter and shorter. She will find that the trot their families to tea rooms for dollar dinners. The 
business week is doing likewise. Gone are the days when three or four dollars thus expended will make a fair de- 
a general store opened at six in the morning and stayed posit on something the woman wants in her own home 
open until the last argufying cracker eater left for bed. and she thinks twice before squandering a dollar. 

She will find city stores that used to open at eight in the \dmitting that Phyllis is right about woman’s innate ten- 


dencies to put up a front of mar- 
tyrdom before their men_ folks, 
what manner of man would want 
to live with a woman who didn't ? 
When you find a woman who 
isn’t a martyr in her mind and 
heart, she is married to some 
half-baked softy that should be 
wearing corsets. I just can't en- 
tirely agree with Phyllis that the 
big difficulty a manufacturer is 
up against in making women 
want labor-saving devices is to 
uproot a lot of inherited in- 
stincts. The modern woman has 


tance of the word “monotonous.” none too much time because life is more intricate, there are 
A woman's most tedious and monotonous efforts have the more and better things to claim their time and attention than 
uncanny knack of not showing up very much as “Creations. her pioneer ancestresses had to contemplate, and we men 


And women, average women, want to be creators. The don’t want them all frazzled out and have to live with them 
average woman is—and it shows instantly when she has and we don’t want them “too wise” like Phyllis, and we don't 
created a child—something tangible to show for the monot want them to nag and complain in order to get things, but 
ony of bearing and carrying it and the labor and effort. we want them to work the martyr stuff cleverly and thus 
She gets a modicum of the same “kick” when she creates make it easy for us to play the big “butter and egg” guy. 
a cake that shows. Or any of the hundred and one things _ I'll trust that women as a body, know their stuff in all keys 
a woman likes to do that SHOW. But washing clothes and a lot of them know it as well as Phyllis—R. S. W. 
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She 
Says 


By 
Phyllis Krafft Dunning 


F you think, R. S. W., that I overshot myself, when 

I said advertising that appealed to woman’s marty1 

dom was misdirected, I think you've neglected to 
load your guns at all! With 


which tactful statement I shall ¢ O prove her statements that women believe “will pay.” And womet 

proceed to tell you why, point by are martyrs, and like to be martyrs ll buy electric equipment whet 
s, S, a , 

point. Not, you understand | Phyllis backs her argument with a mass as and if we can convince ther 


hope, in a spirit of personal un- 
pleasantness, but because your 
diatribe illustrates so perfectly the 
mental attitude of many another 
misguided male who is. mis 
spending advertising appropria- 
tions. 

You made your big point 
when you said that a movement 
is on foot to close stores all day Saturday because “‘it hardly 


pays’ to keep them open. That movement has become a 


summertime actuality in many places because it positively 
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of interesting data obtained from the re- 
port of a survey on “Home Conditions 
and Use of Labor-Saving Devices,” pre- 
pared for the New 
the National Electric Light Association 
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T is the contention of the author of 

this article, and another that appeared 
in the June issue of ELECTRICAL MANU- 
FACTURING, that electrical manufac- 
turers should not direct advertising 
about household appliances to the mar- 
tyrdom of woman. An advertising man 

does not agree with Phyllis in this 


ARTYRDOM E 


doesn't pay. In business and in life we all do what it pays 
us to do, or what we think it will pay us to do, whether we 


it 


; -itiial +} 
collect the payment in money, in gratitude, in spiritual satis- 


faction or in some other form. Some persons think it pay 
to be honest and faithful and diligent and reliable. Other 
think it pays to be cheats and thieves and liars and fly-by 
nights. Some think it pays to conduct a business and make 


Ss 


money—others that it pays to go in for religion and save 


souls. We all do what we are temperamentally, instinctive 


and intellectually constituted 


that it pays 


Surely modern business met 


would welcome any _ inventio1 
. 6s : that would permit them to get 
England Division of : oe 1 
through their work at three p. n 
, + Je It would pay them dividends 
—The Editor. oe Rie 
free time. But I'm a_ howling 


tie 


dervish if I think they would 


spend any money to purchase 


such a device for their employees unless it could be definitel 

proved that it would pay them to do it. They would 

either cut down the payroll or put the workers on | 
jobs to finish out the day. You can be 
sure that anything that the captains of 


bought because the doing or buying 


money—because it pays. If, as 


Modern Amusements Have 
Changed Home Life 
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buyings make life easier or pleasanter for the employees 


—swell! But it’s a secondary consideration just the 
same. So with domestic machinery. The ladies will buy 
first because it pays and incidentally because it makes 


life easier and pleasanter. 


Woman Values Her Time at Nothing 

5 ie get itself installed in a factory a machine must rep- 

resent a definite improvement over existing methods— 
an improvement that will be reflected eventually in increased 
dividends. To get itself installed in the home a machine 
must convince the ladies that it can do a given job better 
and quicker, and will reflect dividends, not necessarily 
(please note that not necessarily) in money, but in health, 
comfort or some other desirable thing. 
will be made easier, however, if monetary returns can be 


The salesman’s life 


shown. 

\nd here’s where our martyr complex rears its ugly head 
martyr, to the 
pernicious and prevalent of all forms of martyrdom. A 
pile of clothes washed by hand and ironed with a flat iron 
represents so many dollars and cents saved. That it rep- 
resents a stupendous loss in terms of wasted time and 
strength does not seem to occur to the woman at all. 

The average woman values her time at nothing and what- 
ever task she can accomplish with that time, at whatever 
cost to herself, is so much money in her pocket. A recent 
investigation brought out the fact that among those 
women who were at all interested in electrical equipment, 
58 per cent had not bought because of the initial cost and 
another 16 per cent had been held back by the cost of 
current. It must be a tremendous satisfaction 
to a woman to reflect, as she bends over a tub of steaming 
clothes, that in so abusing herself she is saving the cost of 
She must feel herself to be a most magnificent 
help to her husband. And all she wants for it is a little 
“appreciation” and “sympathy.” You've simply got to 
get her over the idea that “it pays” either in money or in 


again. Being a save money is most 


source of 


a washer! 


“appreciation” to spend hours 
scrubbing clothes before you 


Manufacturing 





Vol. 4, No. 3 





With radios, movies and automobiles the 
playthings of the millions, who is going to hang around 
an airtight stove? In other words, it isn’t that people don’t 
congregate at the store because the store is closed, but 
that the store is closed because people no longer congregate 
there. It no longer pays to keep open. But the dog 
wagons and the cafeterias keep open all night because “‘it 
pays.” The shorter business day will be found to be 
prevalent only where it doesn't pay to have a longer one. 
And there will be shorter hours in the housekeeping game 
when we can prove that it pays to have them shorter. 
Just now the woman’s reply to your offer to save her time 
is apt to be much like that of the farmer to whom a sales- 
man tried to sell an incubator on the basis that it would 
hatch the chicks four days faster than a hen could—What's 
a hen’s time worth, anyway ?” 


eater to do. 


Woman Likes Housework 


OW please don’t try to compare the housewife to 
Henry Ford. If they were as smart as he is they 
wouldn't be housewives. He has discovered that shorter 
hours pay. The housewife will, we hope, eventually learn 
that fact, but dear Lord! what a noble job we have ahead of 
us proving it. Can't you, won't you see that the whole object 
of my pleadings is that we come down to earth and make 
the housewives see the good, sound, practical, economic 
wisdom of more work and shorter hours; that I’m trying 
to show that by commiserating with her and talking about 
drudgery you are either making her laugh or feeding her 
vanity. If she doesn't consider her housework drudgery 
your appeal is useless from the start. If feel 


she does 


herself a martyr, lacking only a crown of thorns to make 
the picture complete, your appeal is as futile as sympathizing 
with a person who has hysterics. 
hysteric the harder. 

R. S. W. assumes that because I say that the average 
woman likes housework and enjoys doing it that I am airing 
my own likes and dislikes. 


They just go ahead and 


You think I have never made the 
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acquaintance of the word monotonous? Say, old man 
Monotony and I have been buddies for years. The reason 
I’m playing the typewriter instead of running the vacuum 
cleaner is because I’ve tried both and find the first pref- 
erable. 


The Standard of Good Housekeeping 


Bu ’ it isn't preferable to many women. If it were, there 

would be more women doing what I am—getting out of 
doing housework by earning the money in some other way 
to pay someone else to do for them the tasks they in- 
herited with their wedding certificates. Speaking per- 
sonally, | consider housekeeping the world’s worst proposi- 
tion. It is the only job on earth which doesn't rate a 
salary and it is never finished. I have lived your “average 
waman’s” life and have done her work. I’ve arisen at the 
first cold crack of dawn (more or less) and make break- 
fast, fed the baby, sterilized bottles, washed diapers, made 
formulas, cleaned and dusted and cooked, gone to market 
and hemmed dish towels, darned stockings and cleaned the 
stove. And I hated it. But, the women with whom I was 
in constant daily contact didn’t hate it at all. They com- 
plained about it, but they never made the slightest effort 
to change matters. When I decided to earn by some—to 
me—pleasanter method, the money to pay someone to do 
for me those—again to me—deadly monotonous tasks, | 
was met with raised eyebrows and mournful shakes of 
the head. Something was obviously wrong with me. When 
[ married a man of moderate means it was to be assumed 
that I would keep his house, cook his food, mend _ his 
clothes and rear his children. I accept all those stipulations, 
but I reserve the right to do them by my own methods and 
in accordance with the dictates of my own instincts, 

[ have not, however, forgotten the time spent in en 
deavoring to act according to the accepted standard of a 
good housekeeper. Nor have I forgotten what I learned 
from those women who lived in the community with me. 
And the most important lesson was that when I said | 
hated housekeeping and found in monotonous I meant it, 


Four Classes 
of Women 

















N collecting data 

about the likes and 
dislikes of housewives, 
enumerators divided 
them into four classes, 
such as those shown 
on the accompanying 
chart. The manner in 
which these f our 
classes were fixed Is 
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while they didn't. Because you are quite justified in re- 
maining unmoved by a delineation of personal experience 
let me quote a paragraph or two from the Survey on Home 
Conditions and Use of Labor Saving Devices, prepared for 
the New England Division of the National Electric Light 
\ssociation by the Bureau of Consumer Research, Boston 
University: 





Cracker eating is no longer a great indoor sport, because other 
and more interesting amusements and diversions have been found 
These include the automobile, radio, movies and the inclination of 
the now average American to travel, either at home or abroad 


On this portion of the questionnaire the collectors were 
instructed to record the dislike of the housekeeper for 
her duties. ... The investigation brought out one of the 
most interesting by-products of the whole survey. It be- 
comes clearly evident from an examination of the graphic 
form of our statistics that the border of dislike decreases 
correlatively to income. This agrees with our earlier 
finding that the less the woman has to spend the more 
careful she is likely to be about her housekeeping. Both 
findings point to the same truh—the minimum income 
householders enjoy their housekeeping and whatever they 
say in public, in private do not look upon their daily tasks 
as drudgery. 


We are reproducing a list of the main hates of women, 
as given to the collectors of these statistics—and just look 
what they hate worst—care and supervision of help. We 
are going to quote again from this same survey: 


In this tabulation the collectors where instructed to re- 
port on the basis of their observation of definite factors 
such as the average appearance of the housekeeper her- 
self, her liking for routine household operations, the order 
apparent in her household, and the proportion of time 
which she spent in outside activities as contrasted with 
the amount spent in housekeeping. 

Competence was classified in four stages: 

Overcareful means the old “poison neatness’’ of tradi- 
tion. 

Careful was taken as enthusiasm for housekeeping com- 
bined with enough organizing capacity to keep it in its 
proper place even though beautifully done. 

Average we accepted as a standard not too good, but 
one which maintains the family in good health and spirits 
although details are slurred over. 

Less interested was put as a polite term for “slack.” 

In the chart which sums up the results of these findings, 
attention should be especially directed to the fact that the 
lower the income the higher the level of perfecion in 
housekeeping routine. In other words, as income de- 
creases interest in housekeeping processes rises. 

The most reasonable interpretation of this phenomenon 
seems to be that women in the low income groups are 
really fond of housework. This fact should be carefully 
considered as indicating the unwisdom of “drudgery 
copy” or the form of salesmanship that reasons from the 

(Continued on page 66) 
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The 1930 Census of Distribution 


G LANS are now well under way in the Department 

of Commerce for the taking of the 1930 Census of 
Distribution. The new census will be an enumeration 
or count. It will not be a survey. Neither will it be 
a market analysis. It is intended, rather, to supply cer- 
tain information that trade groups may use in the con- 
duct of their business. 

It should be understood that business men and manu- 
facturers should not entertain too high hopes, or cherish 
too confident expectations, as to what the census will do 
for them individually. The census is intended to be a 
highly important economic study, but it can hardly be 
expected that it will prove a panacea for all the ills of 
an industry, immediately yielding large profits resulting 
in miraculous transformations. 

Any manufacturer who expects that this Census of 
Distribution will give him a precise and infallible record 
of what happens to his motors or other products in 
every mercantile establishment between his factory door 
and that of the consumer’s is inevitably doomed to dis- 
appointment. Such a thought is extravagant and a 
moment’s consideration will show the impracticability of 
attempting to present any such detail. 

On the other hand, the 1930 Census of Distribution 
will supply a classified body of statistics on the number 
of retailers by different lines. It will show the volume 
of their business and it will include some classification 
of commodities sold through different groups. It will 
be a beginning of understanding of the volume of com- 
modities sold through different groups. Information of 
this kind should be invaluable to all manufacturers. 

Of significant importance is the fact that. the census 
will provide more basic information for a manufacturer 
formulating sales quotas, and it will give some compart- 
son between one class of trade and another in different 
territories. It will contain some definite information for 
jobbers and retailers about the flow of commodities and 
the percentages handled, and it will start everybody 
thinking about sales costs. 

Because of the outstanding importance of such a 
census, from an economic standpoint, every manufac- 
turer is urged to cooperate fully, so that when he re- 
ceives a tabulated questionnaire about his business or 
when early next spring an enumerator from the Bureau 
of the Census calls to ask what may seem to be a lot 
of impertinent questions, the manufacturer will not 
hesitate in answering them. This enumerator is asking 
these questions for the benefit of the manufacturer. And 
remember, this enumerator is sworn to secrecy and no 
figures or data will be made public that would reveal the 


individual business of any enterprise or establishment. 


Developments in Spray Finishing 


PRAY painting or finishing methods 

are now rapidly becoming understood in industry, 

and from day to day new uses for spray painting are 

being found. Some of these uses are of particular interest 
to electrical manufacturers. 

When spray finishing apparatus was first introduced 
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commercially, some few years ago, the equipment was 
somewhat crude and spraying materials had not reached 
their present stage of development. At best, spray paint- 
ing at that time was suitable for rough work only. How- 
ever, continued improvements, in both apparatus and 
materials, over a period of years, have made spray fin- 
ishing one of the most commonly used finishing methods 
today. From that time when this process was suitable 
for little more than rough work, it has advanced until 
now spraying apparatus and materials are quite gener- 
ally employed for applying the most ornate: finishes to 
the highest priced commodities. 

Most manufacturers know that they can finish most 
of their products by spraying them, but there are also 
uses for spraying processes other than those of finish- 
ing new products. One of these that should be of par- 
ticular interest to manufacturers, in that it concerns 
themselves, their distributors and their dealers, has to 
do with refinishing methods, apparatus and materials, 
particularly with reference to refinishing “trade-in,” ‘‘re- 
and “shop-worn” merchandise. Equipment, 
materials and other facilities necessary, and some of the 
advantages of their use, are more fully explained else- 
where in the article beginning on page 39. 


possessed,” 


The Correct Interpretation 
of Standardization 


OPLE in different industries and even ditfer- 

ent branches of the same industry do not all mean 
the same thing when they speak of standardization. To 
one person standé wrdization means one thing and to an- 
other it means something entirely different. According 
to R. M. Hudson, assistant director of the Bureau of 
Standards, many people think of standardization as a 
process by which we are forced to live in identical houses, 
fronting on reticulated sidewalks and ornamented by 
rigidly uniform shade trees; a world in which we shall 
dress, walk and talk alike; where the ladies must aban- 
don their devotion to transitory style and express their 
individual beauty through a standard hat with a stand- 
ard feather in a standard curl. 

There are also those individualists to whom nothing 
that is, is right and must be changed regardless of cost. 
Either of these conceptions is wrong, of course, and 
there are those who have succeeded in incorporating into 
their products the economies of standardization and the 
advantages of individual design. 

In an address recently Mr. Hudson pointed out some 
interesting points in connection with the conception 
everyone should have of standardization. He cited the 
case of a well-known manufacturer of electric cranes 
who has found that standardization has many advantages 
for his business, and he tells his customers through his 
advertising that standardization gives the buyer better 
crane value. Another interesting example of the effect 
of standardization is the instance in which the General 
Electric Company reduced a line of switches from 17 to 
one, thereby cutting down stocks, speeding up turnover, 
reducing labor for installation and improving 
delivery 


costs 
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Leon I. ‘Thomas 
Managing and Engineering Editor 


of ELECTRICAL MANUFACTURING 


AGE PUBLISHING COMPANY, INC., announces 

with pleasure the appointment of Leon |. Thomas as 
managing and engineering editor of ELrecrricaAL MAN- 
UFACTURING. 

For eleven years, or from 1914 to 1925, Mr. Thomas was 
managing editor of Factory, the Magazine of Management. 
He was associate editor, also, for two years preceding that 
time. Since 1925, Mr. Thomas has been consulting editor 
and writer on manufacturing subjects for various industrial 
magazines. 

In 1907 he graduated from Worcester Polytechnic In- 
stitute as an electrical engineer. For three years he was 
chief laboratory assistant to Dr. Lee DeForest, in the 
pioneer days of the radio telephone, and during 1908 and 
1909 was in charge of the DeForest factory. In 1910 and 
1911, he was traffic chief of the American Telephone and 
Telegraph Company. Mr. Thomas is a member of various 
engineering organizations. 

To his new work he brings a wealth of engineering ex- 
perience, a national reputation as a writer and editor, and 
a wide personal acquaintance with manufacturing execu- 
tives in the electrical as well as in other manufacturing 
fields, all of which make him a valuable acquisition to the 
editorial staff of KLEcTRICAL MANUFACTURING. 


STANLEY A. DENNIS 
Editor, ELEcTrRiIcCAL MANUFACTURING 


“Summing up, simplified practice is merely concentra- 
tion of advertising and selling effort on the sizes, types, 
etc., in greatest demand. In most lines of business 80 
per cent of the volume of business comes from 20 per 
cent of the line,” said Mr. Hudson. 

‘To the distributor, this concentration of advertising 
and selling efforts means increased turnover and better 
profits. The merchant isn’t bothered with slow moving 
lines or dead stock. His sales force does more effective 
work. 

“To the consumer, simplification and standardization 
means better value for his money, better quality, prompt 
delivery, quick replacement service, lower maintenance 
costs, simplified purchasing and better protection against 
shoddy or inferior goods.” 

Naturally all of these points affect the manufacturer. 
He is benefited by every effect of standardization that 
means better business for his distributors and the con- 
sumer. His inventories are reduced, turnover is speeded 
up, investments in tools and plant equipment are de- 
creased because of the manufacture of a simplified line, 
and—as important as any effect that can be mentioned 
distribution costs are decreased materially. 


A Word About Foreign Markets 


LECTRICAL manufacturers can not live unto 

themselves alone. Certain great problems which 
affect manufacturers in other fields affect them also. 
Future markets, especially foreign markets, are one of 
these problems. 

Since the close of the Great War many electrical! 
manufacturers have been asking about the opportunities 
for the introduction of Americanized mass production 
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equipment into European industries. Is Europe a market 
for electrical industrial and commercial equipment? Is 
it a market for electrical products of all kinds? 

Answers to these questions, or at least a point of view 
from which answers may be determined, can be found 
in a statement recently made by Dr. Julius Klein, Assis- 
tant Secretary of Commerce. He said, in part: 

“There has been much speculation as to the opportuni- 
ties for the introduction of Americanized mass produc- 
tion equipment in European industries. The ominous 
possibilities of such a development in terms of more 
aggressive competition by Europe with the United 
States have caused considerable anxiety in some quar- 
ters. However, before we become unduly exercised over 
such a fearsome prospect, it is well to bear in mind that 
there are a number of formidable obstacles in the way 
of any such devastating ‘Americanization’ of the indus- 
tries of the Old World. In the first place, our industrial 
equipment has risen largely out of the comparative need 
of labor-saving devices in this country. There is no 
situation parallel to this in Europe. The introduction of 
labor-savinge devices in the face of millions of unem- 
ployed, as in the case of England and Germany, the 
two major industrial nations of the Old World. would 
promptly create a politico-economic situation of prime 
gravity. American machinery is finding a market 
Europe because of its capacity to do other things than t 
save labor and develop mass production. 

“In this same connection, it is well to remember that 
perhaps the outstanding feature of European industrial 
production is the individual skill of the artisan. Thi 
is an asset which European industrial leaders will not 
for a moment sacrifice by the introduction of American 
industrial standardization on a large scale.” 


A Manufacturer’s Suggestions for 


esigning ..) pring 


The second of a series of articles in which a manu- 
facturer of springs points out what information 1s 
necessary in designing these devices 


By L. D. 


Wickwire Spenc 


N SOME form or another springs play an important 

part in the operation of almost every type of electrical 

device. As was stated in the first installment of this 
series, appearing in the August issue of ELectricAL MaAn- 
UFACTURING, springs hold down brushes on commutators, 
they make circuit breakers operate at the proper time, they 
make it possible for us to measure electric loads correctly 
and in many other ways assist in the proper functioning 
of electrical apparatus. It is evident then, that a spring 
though insignificant is yet a very dignified object, and that 
the methods of first designing it, and second avoiding some 
of the many pitfalls in the path, are worthy of study by 
those electrical manufacturers who have use for springs 


IGURE 3 below, shows 

the data necessary for 
determining the kind and size 
of material required in a flat 
or cantilever spring such as 
would be used in the elec- 
trical industry for holding 
contacts in position. The 
formula for figuring the / .500 
strength and materials for .4687-.080 
such springs appears else- | .07 2-.047 

where in this article 


in their various products, not alone from the standpoint 
of the design of the spring but also from that of knowing 
that the device will function properly. 

It becomes necessary then in spring specifications to de- 
cide how great a variation can be allowed, and to specify 


Figure 3 


Table III 


Wire Drawinc Lim ITs 
Allowable Variation Either Way 
Regular 


Drawing 


GRANGER. 
er Steel Company 


it preferably in plus and minus figures from the desired 
mean. Table 3 shows the usual wire drawing limits. 
Regular drawing is, of course, commercial and the specials 
command extra prices. Table 4 shows what may be called 
commercial limits in diameters and lengths of springs for 
various combinations. Closer limitations than these are 
apt to increase the cost of the spring. 

Tolerances should be specified with judgment, and close 
limits should not be included on the drawing without reason. 
The various unavoidable variations may balance one 
another, and the spring may be absolutely correct for 
working conditions, and yet overstep on dimensional speci- 
fications. For instance, a slight variation in the outside 


"M’ ABLE III, at the left, 

gives the usual wire- 
drawing limits. These must 
be known and specified when 
designing or ordering springs, 
Ex. Special as they affect the properties 
Drewing of the spring materially. 
Regular drawing is, of 
course, commercial, and the 
special sizes command extra 
prices. Such factors deter- 
mine the variations allowed 


Special 
Drawing 
0015 
OO! 
0005 


.OO1 
.0005 
Not made 


or inside diameters might be offset by a slight difference 
in the number of coils, and the practical working of the 
spring not affected in the least. A safe rule is to insist 
upon dimensions that are necessary and give the spring 
maker as much latitude as possible on the unessential de- 
tails. 

The various types of ends may best be illustrated. A great 
variety of hooks, loops and fixtures are possible according 
to the needs of the apparatus and the ingenuity of the de- 
signer. If an extension spring has to stand repeated ex- 
tensions, it is advisable to use a separate bolt or hook with 
the end conical in shape, or a compression spring supplied 
with yokes. Plugs and other fixtures may be screwed into 
the helix and any number of other special applications 
may be devised. 

While springs for electrical equipment do not present in 
many cases special requirements, at times they may form 
an essential part of the electrical or magnetic circuit. In 
these cases, of course, a non-magnetic material such as 
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Electrical 


phosphor bronze or brass may be required. Steel is mag- 
netic and monel metal may be under certain conditions. At 
times when the springs form part of the electric circuit, 
considerations of the ohmic resistance and temperature co- 
efficient may enter importantly into the calculations. Any 
metals, however, which may have advantages for these sec- 
ondary characteristics may be formed into springs and 
their performance determined along the general lines set 
forth. 

When a constant performance is desired, as in a meter 
spring, the spring may be artificially “aged” by a mild heat 
treatment, and its continual deflection to the proper point 
ensured to a great degree. 

Compression springs may be furnished with plain, 
squared, or squared and ground ends, as illustrated. Plain 
ends usually fit into castings adapted to conform to the 
slope of the end, and thus make a firm seat. Squared ends 
are at times furnished for rougher mechanisms, but usually 
full squared and ground ends are made for the ordinary 


t irnnce IV, at the right, 
shows what may be 
called commercial limits in 
diameters and lengths of 
springs for various combina- 
tions. Closer limitations than 
these are apt to increase the 
cost of the spring. Toler- 
ances should be _ specified 
with judgment, and close 
limits should not be included 
on the drawing without rea- 
son. The different unavoid- 
able variations may balance 
one another and the spring 
may be correct and yet over- 
step specifications 
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installation. It is necessary to allow two coils extra for 
plain squared ends, and from one to one and one-half for 
squared and ground, depending upon the amount of grind- 
ing to produce a partial or full seat. 

A complete set of specifications for compression springs 
should answer the following questions: 


Compression Springs 


Material—Kind and size of wire. (If we experience diffi- 
culty in meeting specification may we change size?) 

Dimensions—Max. allowable outside diameter of spring. 
Min. allowable inside diameter of spring. (Or size of rod 
and hole spring works in). 

Free length, maximum and minimum, (In squared ends 
allow for inactive wire). 

Style of Ends—Plain, plain ground, square only, square 
and ground, and square and ground to stand square with 
axis. (Means precision work.) 

Wound right or left hand. 
Maximum allowable solid height. 
Number of coils or pitch. 

Finish—Kind? Any special method of packing. 

Specifications—Load specifications—What is the desired 
strength of the spring? 

What is the weakest and what the strongest spring ac- 
ceptable in terms of pounds load for any given de- 
flection ? 

Do springs compress solid? 

How fast do they work? (compressions per minute). 

How about settage? 

What is the assembled length and the working range 
of the spring? 

Is the temperature surrounding the spring abnormal ? 
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What is the degree of precision required? Will detail 
inspection be required? 

Extension Springs 

I-xtension springs may be specified in accordance with 

the following data: 

Material—Kind and size of wire (allowable to change 
size of wire to get load if necessary?) 

Dimensions—Number of coils, length of coil body or 

beth. Length overall. (Usually specified inside of hooks 


which is the measure of the span over which the springs 
fit. ) 





Diameter—Maximum and minimum. In connection 
with this item, does anything screw into the coils? 
Style of ends—Regular hooks or loops in line or at 
right angles, hooks or loops on side, across center, or 
bent across center, coned ends with loose hooks, 
plain ends to receive screw plugs. There are count- 


Table IV N Figure 4, below, the 


minimum power required 
to operate the mechanism is 
indicated by the dotted line. 
All the strength of the 


spring above this ts unneces- 
sary and must be counter- 
acted by regulation The 


more nearly the performance 
curve of the spring ap- 
proaches the horizontal, the 
longer will it run and the 
smoother the action. Varia 
tions im spring action may 
be obtained by increasing the 
length of the spring, and 
the diameter of the wir 
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less special methods of fastening extension springs. 
Allowable variation in free position of ends. This is 
very important from the standpoint of cost. 

Finish—Kind and quality. 

Specifications—lInitial tension desired—i.e., load spring 
will sustain before opening between coils becomes apparent 
or before spring elongates appreciably. 

Scale of spring or load to be carried at given ex- 
tensions. Specify with variations. 

Range of deflection and number per minute. 

Maximum stretch spring must stand before setting 


pring “A” 
Short and thick wire 7 
t + t +—+ + + + + + 


| 
+ 





Spring “B’ 
| Long and thinner wirel— 
+ ——T? Tr + 


Torque 





Turns of spring unwinding from fully wound state 


Figu re 4 
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Practically every condition however severe may be met 
by the proper design and material. A recent development 
has enabled a spring to be furnished that will function con- 
tinuously at a temperature of 900 deg. F. without fatigue 
or set, a feature of utmost importance in certain types of 
equipment. 

The range of use and nature of torsion springs is so 
wide that it is difficult to generalize in this case. Spring 
makers are not at all in accord as to the proper formula to 
use for their design, but we have found that a very close 
approximation may be secured by the following formula: 
9,250,000 T d* 


P 
LR 
Where P pounds pull 
T= no. of revolutions (360° each) made to produce 
load 
d = diameter of wire 
L = developed length of wire in spring (2 TT DN) 


R = radius in inches at which P acts 
In order to determine the stress to be used, 
applies: 
(6) S 


this formula 


2.54 PR 
d* 
S stress 


This will give a maximum stress to be used of about 


100,000 Ib. per sq. in. 
The actual load on a flat spring is often of secondary 
importance, its main duty being a “keeper” to hold some 


4! the right ts one 
« type of extension 


spring to which are at- 
tached a loop or hook at 
one end and a stud or bolt 
at the other. In such 
springs it is necessary t 
supply the manufacture? 
‘vith all essential dimen- 
sions 
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operative part in place or to make a contact as in a jack. 
lhe telephone and radio industries use millions of them, 
made of steel, german silver alloys, monel metal, brass 
or phosphor bronze. These operate usually as cantilever 
that is, held fast at one end, the other being 
deflected by some means to make contact through a special 
contact spot of some corrosion resisting metal. The man- 
ufacturing conditions require the following properties: 

1. The metal must be able to be adjusted while in place; 
that is, slight changes in position should be possible by 
means of pliers. 

2. The working stress must be such that the spring will 
not fatigue and break in service. 

3. The properties must be constant; that is, the metal 
must be carefully chosen to avoid weakening from ageing 
This eliminates the use of some nickel 


springs; 


or season cracking. 
silver and brass alloys. 

4. If with no 
posed, alloys containing zine which 


special points inter- 
will volatilize 


used for contactors 
under 


used. 


the arc should not be 
5. Usually 


alloys are required which will not rust or 
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Figure 5 
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corrode in use, and which may be soldered or spot welded. 
In flat springs the formula becomes of a different form 
than for helicals. If we suppose a flat bar held rigidly 


oe torsion spring 

shown at the right 
is very similar to that 
im Figure 6, except that 
the end or loop is of 
different design. In such 
Springs it is essential 
that the manufacturer 
have all dimensions for 
the making of the loop, 
and at the same_ time 
the kind and size of 

material 





Figure 7 


at one end and subjected to a load W at a distance L. from 


the fixed end, the deflection from the horizontal is: 


(7) r=4 WL’ 
Ebh* 
in which f = deflection 
W = load 
I. = distance of application of load 
E modulus in tension 


b = width of wire 
h = thickness 
It will be noted here that the modulus of elasticity in 
tension is required, on account of the nature of the stress 





N ordering such 

springs as that shown 
in Figure 5 it is neces- 
sary to specify the size 
of the loop and the stud 
at the opposite end, as 
well as the diameter of 
the wire in the spring 
the number of coils and 
direction of winding 


in the spring. 

Clock and motor springs may be considered to be long. 
flat springs trying to straighten themselves out. Their 
function is to run a clock or a motor a certain length of 
time, and to do it with as constant power as possible in 
order to make regulation less difficult. Generally speaking, 
for commercial applications, not over fifteen turns of ef 
fective operation may be secured from a spring, while for 
chronometer work many less than this are utilized. 

In Figure 4 the minimum power required to operate the 
mechanism is shown by the dotted line. All the strength of 
the spring above this is unnecessary, and must be counter- 
acted by regulation. The more nearly the performance 
curve of the spring approaches the horizontal, the longer 
will it run, and the smoother the action. The flatter 
slopes are secured by increasing the length of the spring 
and decreasing the thickness of the steel. The total amount 
of work of the two springs is the same, their weight is 
the same, but the effect is far different by reason of the 
distribution of the energy. 

It is impossible to write everything about springs. Their 
design is fascinating, as their problems are ever new and 
changing. The spring designer must have imagination and 
charity and the manufacturer must be an artist and a master 
of subterfuge and ingenuity. Properly in accord and with 
the help of Archimedes, springs could be designed and 
made to move the world. Proper design and manufacture 
have made almost 


now as great miracles possible, and th 
spring manufacturer stands ready with advice and materials 
to assist in making practical the wildest dreams of 

entors as well as serving faithfully the everyday applica 
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the Selection of MOTORS 


No. 16 of a Series Discussing Motors of Different Types 


The selection of motors and control apparatus for 
motor driven machines is as important a problem 
as any other in the design of machinery 


By THEODORE SCHOU 
Consulting Engineer 
Fairbanks, Morse & Co. 


HIS installment of the series on the characteristics 

of motors that determine their selection 

ous applications to motor driven machines contin- 
ues the discussion of the control apparatus as well as the 
motors used on some typical applications. 
installment motor and control applications to cranes was 
taken up and this subject is concluded here. 

Figure 32 shows the interior of the cab, with the main 
distribution switch cabinet mounted on the wall and the three 
controlling switches mounted at a convenient height for the 
operator’s use. 


for vari- 


In the previous 


Figure 33 shows a view of the assembled control for crane 
operation. The control panel is shown with main switch, 
circuit breaker, and fuses. The three drum type controllers 
are shown in the foreground, while directly behind can be 
seen the resistor units for dynamic braking. 

Another similar application is the electric car dumper for 





ae 
Figure > 


in the preceding installment (Figures 30 and 31) 


September, 1929 


Vianufacturing, 


AND 


ior of a crane cab, other views of which were shown 


C. P. ROBINSON 


Synchronous Engineer 
Ideal Electric & Mfg. Co. 


coal or ore unloading. The equipment in this case consists 
of one motor to haul the load to the top of the incline and 
some small auxiliary motors. The compound wound motor 
is preferable in this case. The motor operates during part 
of the cycle, while the car is being dumped, at practically no 





Figure 33 


The assembled control for crane operation. The control panel 
' 


is shown with the main switch, circuit breaker and fuses 


load, and unless the friction load is fairly heavy, a series 
wound motor The compound wound 
motor is used in preference to the shunt wound motor be- 
cause of the heavy torques required. 
cars to track level is usually accomplished through dynamic 
or regenerative braking. The control used in this 
similar to that used for crane motors 

mm 4. 


would run away. 
Che return of empty 


case 1S 


units provide flexible control for electric drives in 


coal unloading and distributing towers for central power 
stations. 
Installations have been made using generat oltage co 


trol By proper manipulation of the generator feld the 
hoist motor will lower and retard the bucket nearly to 
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standstill by means of regenerative braking. This again 
leaves to the friction brake the comparatively light duty of 
holding the motor at rest. 

Some of the advantages realized by using generator volt- 
age control are as follows: 


1—The armature circuit between the hoist motor and 
driving generator remains closed at all times except in a 





IGURE 34 shows a com- 
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where a conveyor system saves time and extra handling of 
products. The automobile industry is particularly noted for 
its conveyor assembly belts. Nearly every type of conveyor 
application differs to some extent from every other type. 
But there are certain fundamental characteristics that are 
helpful in considering such an application. 

For a variable speed conveyor drive, where direct current 
is available, the adjustable speed shunt wound D. C. motor 
is preferable. The armature shifting shunt wound motor 
is, of course, equally satisfactory. As a conveyor may be 
running light at times, the same danger exists for a series 
motor drive as mentioned in connection with other applica- 
tions; namely, that the motor might develop dangerously 
high speeds, particularly with an overhauling load. 

A shunt wound motor must be used in the case of a re- 
tarding conveyor. A series motor might be used by making 
provision for a retarding torque through a dynamic braking 
circuit, but this would needlessly complicate the control 
circuit, and the results would be somewhat uncertain. 

The characteristics of the shunt motor with varying 
amounts of resistance inserted in the armature circuit closely 
parallel the characteristics of a slip ring A. C. motor with 
resistance in the rotor circuit, as shown in Figure 35, which 
shows the shunt characteristics of torque and speed as a 
motor and dynamic braking torque as a generator. The 
largest value of resistance in the armature circuit gives the 
lowest speed and lowest motor torque, and gives lowest 
dynamic braking torque at the highest overhauling speed. 


HE shunt wound motor 
can be used to give low 
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speeds when driven as a gen- 





hoist such as those used in 
hoisting building materials 
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erator by an_ overhauling 
load, by use of a dynamic 
braking circuit consisting of 
a resistance connected across 
the armature and another in 
series with the shunt field. 
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as shown in Figure 35 
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Figure 35 


case of emergency, so that only field currents of compara- 
tively low magnitude are handled by the control. Thus the 


cost of control becomes a minimum and its operation is 
made extremely simple. 


2—Great accuracy of speed control and stopping is pro- 
vided due to the low or creeping speeds that are possible. 


3—The rate of acceleration is largely determined by the 
rate of rise of generator voltage, and since it is impossible 
to secure abrupt increments of generator voltage, the ac- 
celeration and retardation becomes exceedingly smooth and 
free from sudden torque changes of the hoist motor. 

Frequently the hoist motor finds service in construction 
work. Figure 34 shows a compound wound direct current 
motor driving a cable hoist, typical of that used in hoisting 
materials for building purposes. The compound wound 
motor should always be used for this application in prefer- 
ence to the series motor. The loads are apt to be light at 
times and there is also the possibility that the cable might 
break suddenly relieving the motor of its load. 


Conveyor Applications—Nearly every modern industria 
plant has one or more conveyor applications when the cla:s 
of work permits of conveyor assembly of the product, Dr 
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The shunt wound motor can be used to give low speeds 
when driven as a generator by an overhauling load, by use 
of a dynamic braking circuit consisting of a resistance con- 
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nected across the armature and another in series with the 
shunt field. Under these conditions the motor will draw 
current from the line. Figure 36 shows motor torque and 
braking torque obtained by this connection, and also the 
speeds corresponding to a 100 per cent overhauling. 

Provision must be made, however, to prevent such a shunt 
motor from overspeeding in case the power fails on its 
supply line, particularly when a shunt solenoid brake is used. 
Under this condition the motor acts as a shunt generator and 
continues to supply power to its own shunt field and to the 
coils of the shunt solenoid brake, keeping the brake released. 
Since the motor is provided with a circuit for the power 
which it is trying to generate, it will overspeed to the point 
of destruction, unless some means is provided to break this 
circuit. A centrifugal switch or an over voltage relay will 
suffice. The contacts of this switch or relay must be in 
series with the brake coil, so that this circuit is opened, per- 
mitting the brake to set and stop the motor. 

This particular application would apply only to variable 
speed conveyors subject to retardation. A conveyor system 
is sometimes used to convey a product up to the ceiling of a 
room, out of the way, where it is then carried along until it 
descends again for another operation on the product. This 


IGURE 37 shows an appli- 

cation of two armature 
shifting, adjustable speed, shunt 
wound motors driving large con- 
veyor systems in a commercial 
bakery. A wide range of speed 
is required for the different uses 
to which huge baking ovens of 
this type are put. These motors 
are rated at 7% hp. with a 
speed range of 200 to 1600 
r.p.m. by automatic control. 
The automatic armature shift- 
ing device is driven by a 
sprocket and chain arrangement 
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Figure 39 


IGURE 38 shows two shunt 
wound, adjustable speed mo- 
tors driving ventilating blowers 
such as are used for cooling 
systems in large modern thea- 
tres and other public buildings 


An individual wire drawing 
block driven by an adjustable 
speed shunt wound motor is 
shown in Figure 39. The main 
control units for this applica- 
tion are mounted on the adja- 
cent wall. This is another 
case where individual drive has 
meant greater production with 
greater safety and better con- 
trol over quality 


Figure 38 





Figure 37 


saves handling and uses space which would not be utilized 
otherwise. Such a conveyor or similar applications may be 
subject to motor torque at some load stages and to motor 


retardation torque for other load stages. These effects are 
equalized to maintain an even pull on the conveyor system 
by the method described. 

There are many other conveyor systems where there is 
little tendency toward an overhauling load at any time, con- 
stant horsepower and variable speeds only being required. 

Figure 37 shows an application of two armature shifting, 
adjustable speed, shunt wound motors driving large con- 
veyor systems in a commercialized bakery. 

The control for D. C. motors used in this connection is 
quite simple. One type of control which is particularly suit- 
able for conveyor control or any case of gear drive, consists 
of an automatic starter with series contactors, operating on a 
time element principle, which allows for taking up the back- 
lash of the gears before the full starting torque is applied. 
In the case of belt or chain drive, a standard resistance 
starter can be used which permits only a low initial torque 
and then applies full torque gradually. 

Figure 38 shows two shunt wound adjustable speed motors 
driving ventilating blowers such as are used for cooling sys- 
tems in large modern theaters and other public buildings. 

Figure 39 shows an individual wire drawing block driven 
by an adjustable speed shunt wound motor. The main con- 
trol units are mounted on the adjacent wall. The rheostat 
control handle can be seen directly back of the motor. 

(To be continued) 
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EMA hall Meeting 


Features Seven Trade 
Practice Conferences 


electrical industry will be conducted during the an- 

nual meeting of the National Electrical Manufac- 
turers Association at the Wardman Park Hotel, Washing- 
ton, D. C., Oct. 7-12. Conferences are scheduled for seven 
industry groups represented by the Mica, Panelboard, Outlet 
Box and Conduit Fittings, Flexible Cord, Vulcanized Fibre 
and Carbon Sections of Nema. 

As this issue of ELectRICAL MANUFACTURING goes to 
press, final plans for the annual meeting of Nema are being 
arranged. It is expected that more than three hundred 
Nema members will attend the meeting at which a number 
of prominent speakers have been invited to address the 
Policies Division sessions—among them Robert E. Lamont, 
Secretary of Commerce. There will be two meetings of the 
Policies Division—a general session on Oct. 8 and an execu- 
tive session on Oct. 9. The election of governors will be 
held on the latter date. 

It is hoped that President Hoover will be able to re- 
ceive the members of the association sometime during the 
annual meeting. A communication has been received by 
Alfred E. Waller, managing director of Nema, from the 
Secretary to the President, stating that definite word re- 
garding the official reception will be given later. 

The annual meeting will be opened on Saturday, Oct. 5, 
with a meeting of the Standards Committee. The Casualty 
and Fire Prevention Committee and several section meet- 
ings are being scheduled for Monday, Oct. 7. 

Tuesday will be taken up with section meetings and the 
open general session of the Policies Division in the eve- 
ning. At the present writing a tentative program has been 
prepared for the Policies Division meeting as follows: 

President’s Address—H. B. Crouse; The Future Nema— 
Alfred E. Waller, managing director of Nema; Self Regu- 
lation in Industry—Robert E. Lamont, Secretary of Com- 
merce; Market Development—W. E. Sprackling, Chairman, 
Electrical Industry Sales Conference; The S. E. D.—What 
It Means to Manufacturers (Speaker to be announced) ; 
Tariff Situation Today—Thomas Allen, chairman, Nema 
Tariff Committee. 

On Wednesday there will be a meeting of the retiring 
board of governors, section meetings and a meeting of the 
Section Council. At the latter meeting, Marshall T. Jones, 
Chief of the Electrical Equipment Division of the Bureau 
of Foreign and Domestic Commerce, will explain the ser- 
vice the Department of Commerce is prepared to render 
electrical manufacturers in domestic and foreign fields. 

The executive session of the Policies Division and the 
election of Governors will be held Wednesday evening. The 
following program is a tentative outline for that meeting: 

Financial Condition of Nema—R. H. Goodwillie, 
treasurer, Nema; Budget Recommendations—J. F. Kerlin; 
Election of Governors—Paul G. Duryea, Chairman, Nema 
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T HE first trade practice conferences to be held in the 


Nominating Committee; Credit Plans Affecting Jobbers and 
Manufacturers—George E. Cullinan; Advisory Legal Coun- 
sel—C. L. Collens, Vice-President in charge of Policies Di- 
vision; Conditions Affecting Free Distribution of Electrical 
Products—S. L. Nicholson; Quality Improvement Program 
for Customers’ Electrical Equipment—Speaker to be an- 
nounced. 

Trade practice conferences will be the feature of the 
meeting on Thursday. The six conferences of Nema groups 
—as stated in the foregoing—have been arranged with the 
Commission. A luncheon meeting of the new board of gov- 
ernors will also be held on Thursday. The new officers will 
be elected at that time. Section meetings will be held both 
morning and evening on Thursday. Section meetings are 
also scheduled for both Friday and Saturday. 

While there will be no organized program of recreation 
at this meeting, numerous bus rides and sight-seeing trips 
can be arranged at the convenience of the members. Busses 
will also be available for conveyance to nearby golf links. 





Clarence L. Collens Appointed to Board 
of American Standards Association 


Clarence L. Collens, vice-president in charge of the Poli- 
cies Division of the National Electrical Manufacturers As- 
sociation, has been appointed to the Board of Directors of 
the American Standards Association. Mr. Collens was 
designated for that position by Nema which is a member 
body of the A. S. A, 

In announcing the appointment of the first Board of 
Directors of the American Standards Association, the Ad- 
visory Committee states that this is the final step in the 
reorganization of the former American Engineering Stand- 
ards Association. 

Mr. Collens is president of the Reliance Electric and 
Engineering Company of Cleveland, Ohio. 





W. D. Little Head of Furnace Section 


At a recent meeting of the Electric Furnace Section of 
Nema, W. D. Little was reelected chairman and R. F. Ben- 
zinger, secretary. Both are executive members of Nema, 
the former being associated with the Hoskins Manufacturing 
Company, of Detroit, and the latter with the Electric 
Furnace Company, Salem, Ohio. 





Radio Statistics Released 


Radio Division reports that radio sales totaling $91,000,- 
000 were indicated for the months of April, May and June, 
1929. Estimates of total sales for the radio year, from June 
30, 1928 to June 30, 1929, place the figure at approximately 
$510,000,000. More than 3,108,000 receivers of all kinds 
were sold, of which only thirteen per cent were battery sets. 
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‘Rebuilding Votors 


for ‘Kesale 


One of the largest dealers in second- 
hand electrical equipment in the New 
England territory is the organization of 
Andren-M yerson Company, at 411 At- 


lantic Avenue, Boston, Mass. 


By WILLIAM WALLACE 


@ONNECTED with practically every industry of any 
importance throughout the entire country there are 
in existence those organizations that are engaged 

primarily in the buying and selling of what is known as 
second-hand equipment. By this is meant the buying and 
selling of such mechanical devices as have become anti- 
quated ; those that are practically worn out from long usage ; 
and those that replaced by other equipment, 
possibly because of changes or improvements in facilities. 
In the electrical industry there are to be found many 
dealers in second-hand motors, control apparatus and other 
electrical equipment. They make a practice of buying 
such equipment in a used condition; repairing it and then 
offering it for resale, at prices usually lower than that 
charged for similar new apparatus. 


have been 


One or more of these 
dealers is to be found in every large industrial center 
and their place in the business world has come to be recog- 
nized as necessary. Many of them, as part of their busi- 
ness, rent electrical apparatus, and in cases of breakdowns 
or emergencies this practice has often prevented many 
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serious delays in manufacturing plants and other institu- 
tions. 

In industrial New England, and particularly in that sec- 
tion with its center, there are many manu- 
tacturing plants, and, as is generally well known, most of 
their products are leather goods, textiles and mechanical 
devices. Serving many of these industries is the Andren- 
Myerson Company, at 411 Atlantic Avenue, in Boston. This 
company specializes in nothing else but second-hand equip- 


Boston as 


ment, although it does handle some new replacement or re- 
pair parts, but it does no wiring of any kind and it is not 
essentially an electrical repair shop, only insofar as it 
pairs secondhand apparatus for resale. 


re- 


Some years ago, Andren-Myerson was two separate 
ganizations, with the late Karl Andren, president of 
Karl Andren Company, and Joseph Myerson head of 


or- 
the 
his 


I dapiasi offices, repair shops and 
part of the storage 

the Andren-Myerson 

dealers in 


space of 
Company, 
second-hand electrical 
equipment at 411 Atlantic Avenue, 
Boston, Mass., occupy two floors 
of the imdustrial building 
m the center of the commercial 


above, 


low —., }. > : ; ‘ mor 2 - 1" o 
district of the city, which ts near 


the industrial section 


pa eee 
T HE electrical apparatus repair 
department of the shop of the 


Andren-Myerson Company is di- 
vided into sections, each arranged 


and equipped to do some specific 


} } 
work im the 


reconditioning of mo- 


rs and other devices. That S€C- 
n shown at the left is used fo 
repairs to coils and windings, and 


t has all the facilities for the worl 
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organization. Both companies were engaged in the same 
business, in competition with each other in the same terri- 
tory. After the death of Karl Andren, in 1908, H. P. 
Caddy, who had been sales manager for the Andren Com- 
pany, assumed charge of the business of the Karl Andren 
Company and continued to conduct it in competition with 
the Myerson Company until 1929. In March of this year, 
Mr. Caddy and Mr. Myerson consolidated the two organiza- 





tions under the present name, with H. P. Caddy, president, 
and Joseph Myerson treasurer. 

As Mr. Myerson explains the consolidation: “There was 
enough business in the territory for both of us, but by 
joining the two companies we are able to handle the same 
amount of work as we did before, but with a smaller 
organization and considerably less overhead and operating 
expense.” 

Today the Andren-Myerson Company is one of the 
largest organizations in New England. In its present 
quarters on Atlantic Avenue it occupies two floors of 


N addition to a large warehouse, 

near the principal offices and repair 
shop of the Andren-Myerson Com- 
pany, considerable electrical apparatus 
is always in stock on the first floor 
of the shop building on Atlantic Ave- 
nue. This, for the most part is ready 
for use, although some of it is awatt- 
ing repairs. Along the walls of this 
room, as may be seen in the illustra- 
tion above, there are racks and bins 
in which are stored repair and re- 

placement parts 


INCE a small part of the busi- 

ness of the Andren-M yerson Com- 
pany ts that of building special panel- 
boards on order, part of the motor 
repair shop is set aside for this work. 
In the view at the right is one of 
these special panelboards as it is 
undergoing tests before delivery. At 
the left of the illustration and in the 
background may be seen the machine 
department of the repair shop. In it 
are many kinds of machine tools and 

much other equipment 
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a large industrial building, and in another near-by build- 
ing is a spacious wareroom for the storage of recon- 
ditioned electrical apparatus, which is always carried in 
stock ready for resale, in addition to that usually to be 
found on the shipping floor of the factory building. 

As has been stated, Andren-Myerson will not do any kind 
of wiring, not even the hooking up or disconnecting of a 
motor. For this reason the company has no workmen in 
the field, although it employs an average of about fifteen 
electricians, machinists and repairmen in its shop. These, 
because of the volume of the work, are assigned to specific 
tasks. In other words, there is one group that handles 
all dismantling and assembling. In the same section of the 
shop with these men is the test equipment and these work- 
men assist the foreman in testing and inspecting all work 
coming into the shop for repairs and that reconditioned and 
ready for resale. All such operations as would come under 
the general head of machine shop work are handled by 
another group of men in a section of the shop fitted with 
an adequate complement of tools and other necessary facili- 
ties. The work in this department includes the fitting of 
bearings, machining commutators, fitting pulleys and other 
machine operations incident to the reconditioning of elec- 
trical apparatus. 


Method of Buying and Selling 


CJD EPAIRS to coils, such as winding, spreading and taping 

as well as assembling in stators and rotors is all carried 
on in still another section of the shop and by a group 
of workmen assigned regularly to the performance of this 
work. 

In the buying and selling of second-hand equipment for 
Andren-Myerson Company Mr. Caddy acts as sales manager, 
devoting practically all of his time to work in the field, 
while Mr. Myerson handles such sales and buying as are 
done at the office and shop. In this manner, Mr. Caddy is 
in constant touch with his customers. He knows generally 
what they have in the way of electrical equipment and at 
the same time can estimate their future needs. With Mr. 
Myerson at the office he is at all times familiar with stock 
on hand and undergoing repairs, so that he is always in 
position to arrange for the prompt delivery of such appara- 
tus as might be required. 

It must be understood that in the buying and selling of 
second-hand equipment one must have a most comprehen- 
sive knowledge of the cost of similar new equipment and at 
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the same time a very close conception of just what the cost 
of rebuilding or reconditioning the apparatus will be. A 
knowledge of these things makes for the difference between 
profit and loss, and such knowledge can only be had from 
long and intimate contact in the business, both of which 
Mr. Caddy and Mr. Myerson have had. 

All apparatus entering the Andren-Myerson Company 
shop for repairs, as well as that sold, is handled directly 
through the front door of the shop, for the reason that 
the building is so situated that no other entrance is avail- 
able. This condition makes it necessary that all transpor- 
tation be handled by trucks. An overhead monorail con- 
veyor, fitted with a heavy chain hoist, is used for loading 
and unloading the various pieces of equipment and this 
same hoist, running the full length of the first floor, is 
used for transporting motors, generators and the like to the 
elevator connecting with the upper floors of the building. 

All apparatus awaiting repairs and that already recon- 
ditioned and awaiting resale or delivery is stored on the 
first floor, directly in the rear of the offices, which occupy 
the front of the building. In the same section with this 
apparatus is a vast assortment of replacement and repair 
parts. These are stored in bins, as may be seen from 
reference to one of the accompanying illustrations. In- 
cluded in this stock are bearings of many types and sizes, 
carbon brushes, shunts and many other parts ordinarily re- 
quired in electrical apparatus. 


Shop Working Methods 


T/A) HEN a piece of equipment enters the shop, such as a 

motor, a complete record is made, setting out all of its 
characteristics. This is retained in the office and a similar 
card is attached to the work. These cards form a stock 
record and serve to identify the motor again after it has 
been placed in condition for resale. 

All repair work, involving complete dismantling of the 
apparatus is done on the second floor of the shop. As the 
work leaves the elevator it passes directly to the inspection 
bench, which is in close proximity to the test board. At 
this point a most exacting inspection is made and each de- 
fect found is noted on a work slip or card. Ordinarily 
there is no urgent necessity for reconditioning any par- 
ticular piece of equipment so that after undergoing tests 
the apparatus is placed on the floor. 

Near the test bench is the dismantling and assembly sec- 
tion of the shop. It is here that all apparatus is completely 
taken apart, to insure that all defects receive proper atten- 





Electrical Manufacturing 57 


tion. Shafts, armature bearings, and the like, pass to the 
machine department. Rotors, stators and any coils in need 
of repair or replacement pass to that section of the shop 
where this work is done. After the various parts of a 
motor, generator or some control apparatus have been re- 
paired they return to the assembly department, where they 
are put together, tested, painted and turned over to storage. 

In the test department, and aside from the benches, small 





tools and other similar facilities, there is a full complement 
of test apparatus arranged to supply any power ordinarily 
required for making a complete test of almost any kind of 
electrical apparatus. 

The machine department is fitted with lathes, both large 
and small, drill presses, an arbor press, shapers, power saws 
and several small bench machines for the lighter work. 

Throughout the Boston territory Andren-Myerson Com- 
pany is known for the high quality of its work, and as may 
be seen from reference to the accompanying illustration, 
this may be due, aside from efficient management, to the 
full complement of repair facilities and the workmanlike 
manner in which they are used. 


HE first operation in recondi- 
tioning a motor in the Andren- 
Myerson Company shop is that of 
a careful test and inspection, and 
to make this complete requires that 
the motor be dismantled after its 
electrical circuits have been tested, 
so that all of the various mechani- 
cal parts may be examined. This 
is done on the benches shown in 
the view at the top of this page. 


JN the view at the left may be 
scen part of the test equipment 
in the motor repair shop of the 
Andren-M yerson Company in Bos- 
ton. It includes two panelboards 
and the necessary auxiliary control 
apparatus, so arranged that prac- 
tically any type or kind of electri- 
cal equipment can be examined in 
this shop. All of this equipment 
is within easy reach of the work 
benches shown in the view above, 
where the motors and other devices 
are dismantled for inspection 
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Motor Applications 


No. 3 of a Series on Electrical Testing Instruments and Methods 


A continuation of the discussion of those factors 
that enter into the tests and selection of motors and 
control apparatus for machine tool drives 


By D. H. BRAYMER 


Consulting Engineering Editor 


. EvectricaL MANUFACTURING 


N the section of this article that appeared in the 

August issue of ELecTRICAL MANUFACTURING, details 

were presented on the torque and speed characteristics 
of induction motors for general purpose applications. In 
this instalment an analysis of starting requirements will 
be given. 

The current inrush when starting a squirrel cage in- 
duction motor is usually of short duration with the current 
falling quickly from the values given in the table on page 
47 of the August issue, to the running or full load value 





Figure 1 
At the left are shown 
< some typical speed- 
torque curves for a double 
squirrel cage motor. During 
starting the high resistance 
winding predominates and 
the starting current ts re- 
duced. Maximum torque of 
this motor is not much 
greater than its _ starting 

torque 














Speed 


as the motor comes up to speed. This initial current inrush 
can be controlled by reducing the line voltage impressed 
on the stator. It is usual therefore, on motors larger than 
5 hp. to use a starting device that will provide a voltage 
at the start just sufficient to start the load. If it is desired 
to secure full load torque from a motor at starting that will 
provide say, 225 per cent of full load torque at standstill 
with full line voltage, then the required starting voltage 
may be calculated as follows: 


Starting voltage = Line volts « \/ (1+ 2.25), —= 0.66 X 
Line volts, or approximately 66 per cent of line voltage. 
Small induction motors up to 5 hp. can be usually started 


58 





on full line voltage when it is not objectionable to bring 
the driven machine suddenly up to fuil speed. 

The full load current for an induction motor, from which 
the starting current can be calculated, may be derived from 
the following horsepower formula: 


? 


Hp. = (2 X 3.1416 & T X r.p.m.) — 33,000 
= (V3 x EI X cos ® X Eff.) — 746 
Or I = (hp. & 746) + V3 X EX cos 8 X Eff.) 

In this formhula, T equals torque in foot-lbs; E is line 
voltage; I is amperes per terminal of motor; cos ® is power 
factor. This formula holds also for single and two phase 
motors if 3 is replaced by 1 and by 2. 

Motor Starting Methods—The commonly used methods 
for starting induction motors are the following: 

1. Throwing the motor directly across the line and apply- 
ing full line voltage by the use of a hand operated fused 
switch or by use of a magnetic starter providing overload 
protection by relays and also undervoltage protection. 

2. By use of a hand operated or an automatically operated 
auto-transformer starter or compensator. 

3. By use of an impedance starter. 

4. By use of a primary resistance starter. 

As already mentioned across-the-line starting is satisfac- 


Figure 2 

At the left are com- 

parative speed-torque 
curves in which I is for 
auto-transformer starting; 
II is for primary resistance 
starting with higher torque 
since the voltage increases 
as the motor accelerates, 
and III is for across the 
line starting giving the 

highest starting torque 


Speed 
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Electrical 


tory for small motors up to 5 hp. rating. The starter itself 
is simple and cheap but it can only be used where rapid 
acceleration of the motor is permissible. It also has an 
application with the so-called double winding or double 
deck type of induction motor constructed with two sets of 
rotor bars so as to produce the effect of a high resistance 
rotor during starting with lower starting current than the 
standard induction motor with the single squirrel cage rotor. 
This type of motor has many applications where a pull out 
torque less than the standard squirrel cage motor can be 
used, 

The auto-transformer starter or compensator has been 
long and widely used as a method of reducing the line volt- 
age at starting. This device consists of a special trans- 
former provided with taps for obtaining reduced line voltage 
and a double throw operating switch by which the motor is 
first thrown on the transformer connection during starting 
and then thrown across the line when full speed has been 
reached. Due to the high current inrush required to 


Figure 3 

PEED -TORQUE 

curves showing effect 
of resistance in a motor 
circuit. I ts for full volt- 
age; curves 2, 3 and 4 
show the effects of one 
step of resistance and 5 
shows the torque distribu- 
tion as improved by the 
use of Compression resis- 


tors 





magnetize the auto-transformer core when first connected 
to the line, the oscillograph shows a violent current surge 
which may cause annoying line disturbances. A compen- 
sator requiring a normal exciting current of three amperes 
may cause a current inrush as high as 80 amperes for 
several cycles before the current becomes normal. When 
the motor is disconnected from the auto-transformer and 
connected to the line by the change over switch, a definite 
break occurs in the circuit and a second current inrush takes 
place. The reason for this is that during the switchover the 
stator current is zero but the stator flux does not disappear 
instantly. While it is being reduced and the rotor is slowing 
down, current is induced in the rotor and a revolving field 
is produced at rotor speed which generates a counter e.m.f. 
in the stator. This counter e.m.f. is less than line voltage 
and is lower in frequency because the rotor is slowing 
down. When the stator is reconnected to the line and line 
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voltage is impressed, the counter e.m.f. is usually out of 
phase with the line voltage and the current inrush may ap- 
proximate a short circuit, thus producing this second inrush 
of current. Under certain conditions. the operation of the 
compensator on large motors may be objectionable to the 
power company furnishing service and cause lamp flicker 
when lamps are connected to the same feeder circuit. These 
sudden inrushes of current are also hard on the windings 
of the motor and on the driven machine. 

The impedance type of starter has advantages over the 
auto-transformer starter because the motor is not discon- 
nected when switching from the starting to the running 
position. The use of the impedance starter, however, re- 
duces the power factor of the starting current and thus ag- 
gravates the condition that produces voltage fluctuations, 
which are objectionable and should be eliminated when a 
large number of induction motors are frequently started 
and stopped in normal service. 

The fourth method of starting is the use of the primary 
resistance starter by which current limiting resistors are 
connected in series with the stator windings of the motor 
in starting. When these risistors are of the graphite com- 
pression type, they eliminate the high current inrush when 
the motor is first connected to the line. 

The voltage across the motor terminals during the ac- 
celeration of the motor is gradually increased as the start- 
ing current decreases thus bringing the motor voltage prac- 
tically up to the line voltage before the motor is switched 
to the running position across the line. In this switching 
operation the motor is changed from the starting to the 
running connection without opening the primary circuit so 
that there is no second current inrush as in the case of the 
compensator method of starting. When the graphite com- 
pression resistor is used, the starting resistance is intro- 
duced at a fairly high value and then reduced slowly until 
the current is sufficient to start the motor. This permits 
very smooth and uniform acceleration of the motor and 
provides a start that is slow and gradual without sudden 
jerks to machines. This slow and uniform acceleration 
prevents belt slippage and strains on gears or other meth- 
ods of connecting the motor to the machine. 

In Figure 2 torque curves are shown for the three most 
used methods of starting induction motors. With the 
compensator (curve I) the motor terminal voltage cannot 
rise until the compensator is switched to the full line 
voltage. Therefore, the starting torque does not rise quickly. 
In the case of the resistance starter (curve II) the 
motor terminal voltage rises as the motor accelerates causing 
an increasing torque as the motor comes up to speed. 

(Continued on page 66) 





MOTOR DIRECTLY 
CONNECTED TO LINE 


TIMING RELAY OPERATES 





Figure 4 


BOVE are shown four steps in the operation of a resistance- 
2 


motor connected through resistors and a transformer to the line. 
In the second diagram the same connections are shown except 


transformer starter. The diagram at the left shows the 


that the resistors are compressed and the current to the motor is 
increased. The third diagram shows the timing relay closing 
the running switch, and the fourth shows the motor running 
across the line with resistor and transformer disconnected 





Business Conditions as Reflected 
in Average Wage Earnings 


The stability of wage rates as reflected in average 
earnings per hour shows a tendency to resist the in- 
fluence of fluctuations in business activities 


NE of the most significant economic changes in Amer- 
ican industry during the past decade has been the 
changed relationship between the course of general 
business conditions and that of wage earnings, according 
to the National Industrial Conference Board. 
The wage situation has been hailed both as a cause and 
a result of continued industrial prosperity in the United 
States, but its most significant phase, in the view of the 
Conference Board, is to be found in.the remarkable sta- 
bility of wage rates as reflected in average earnings per 
hour, which for some time have shown an increasing ten- 
dency to resist the influence of ordinary fluctuations in 
business activity. Whereas in former years a slowing up 
of activity almost invariably made itself felt in declining 
wage rates, and increased business activity was likely to re- 
sult in rising rates of pay, average hourly earnings per 
worker in the manufacturing industries during the past 
five years have been practically unchanged. Hourly earn- 
ings per worker in 25 major branches of manufacturing 
during 1924-28 from month to month on the average have 
varied by only two cents between the highest and lowest 
peints, and by only one cent during the 12 months of 1928. 


Condensed Data on Wages, Hours and 
Employment, All Wage Earners, 25 Industries 














ndex 
Numbers) Average 
+ _ Index of Actual 
Numbers Employ-| Work 
Average|Average “Real ment, | Week 
Hourly|Weekly Earnings” June, for 
Earn- | Earn- _| 1920- Wage 
Period ings ings |Hourly |Weekly 100 Earner 
(ee ee ee 
1914 
DR ho cake $.245 |$12.54 100 100 $1.5 
1928 
emery - Sane .568 | 27.22 142 133 79.1 47.9 
ebruary....... .567 | 27.35 143 135 80.8 48.0 
SR ve, i on he x .570 | 27.59 145 137 81.2 48.2 
April .570 | 27.19 145 135 80.7 47.4 
ilekasda ons as .567 | 27.23 143 134 81.2 47.8 
— Spies i ede he .570 | 27.30 145 135 81.1 47.7 
RP et iis oss .568 | 27.09 144 134 81.8 47.5 
August... .570 | 27.35 144 135 82.1 47.9 
September .574 | 27.76 143 135 83.0 48.2 
October........ 576 | 27.76 144 136 82.9 48.0 
November. 573 | 27.42 144 135 81.9 47.8 
December...... S72 | 27.73 144 136 83.3 48.5 


Average weekly earnings, reflecting as they do part time 
work and a shorter work week during slack seasons, as 
well as longer hours during busy periods, naturally show 
proportionately greater fluctuation, which, for the five 
year period 1924-28, however, amounted to only about $2.67 
between the extremes, and to only 67 cents between the 
highest and lowest month of 1928. During the same period 
other factors affecting business conditions, particularly 
money rates, underwent considerably greater disturbances. 

“Under present economic conditions, no radical change 
in rates of pay is likely to occur without radical changes 
in the business situation” says the Conference Board in a 
study of “Wages in the United States in 1928,” just 
completed. “Such business changes as have occurred in 


the last few years have brought about, at best, a slight 
60 





augmentation, at worst, a slight decline in business activity, 
whose effects, so far as they are traceable in the labor situa- 
tion have affected more the hours of work and the volume 
of employment than they have the rates paid for labor.” 

Relating wage earnings to the movement of retail prices 
of such articles as generally enter into the wage earner’s 
cost of living, the Conference Board finds that the pur- 
chasing power of an hour's work in the manufacturing in- 
dustries for the year 1928 on the average was from 42 to 
45 per cent greater, and that of the weekly pay envelope 
from 33 to 37 per cent greater than in 1914 in spite of the 
increase in living costs since that time, and also in spite of 
the fact that the average work week in 1928 was 48 hours 
as against 52 hours in 1914. 

The following table presents the monthly changes in 
average hourly earnings per worker, average weekly earn- 
ings, “real earnings” per hour and per week, the average 
actual work week and the index numbers for employment 
in 25 major branches in manufacturing for the year 1928. 
The figures here given for hourly and weekly earnings, 
however, represent averages and take into consideration 
the entire range from the highest to the lowest of the 
earnings of skilled and unskilled, of male and female 
workers combined, and thus are not directly comparable 
with cost of living data expressed in dollars and cents. 

In the electrical manufacturing industry for 1928, the 
average earnings per wage-earner of all wage-earners, that 
is skilled and unskilled, male and female workers combined, 
were 45.9 average hours per week per wage-earner; $0.615 
average hourly earnings and $28.25 average weekly earn- 
ings. 


Average Hourly and Weekly Earnings, All Wage 
Earners, by Industries, 1928 





All Wage Earners 








Average 
Hours per | Average Average 
Industry Week per | Hourly Weekly 
Wage Earnings | Earnings 
Earner 
Agricultural Implement.................. 49.9 $.625 $31.16 
Se ra ad dn ina en eee 47.9 .683 32.67 
TOES NOE oni hs ces ccsesccescse er 43.9 .493 21.64 
CN so keep eeaaKeawdseeeee % 50.4 .565 28.51 
CATION fF 6.6 SaicK ics ds aWeas ccenewees 46.9 .420 19.66 
ee «: cidtals 5-4 ne Sica mate 6 43.8 .316 13.85 
Electrical Manufacturing................. 45.9 -615 28.25 
RL eee FOr RI Ss a wha 47.0 .544 25.58 
Hosiery and Knit Goods.................. 46.8 .464 21.72 
SS SR rarer rr ore 54.3 .646 35.13 
a ae ere eee ee 45.2 . 543 24.54 
Lumber and Millwork..................0- 47.6 .554 26.39 
EE re eae ee 50.6 oar 25.90 
PI Sic HOS ae cd's ihc even el 50.8 . 566 28.72 
IIS SOREL og a) dvaillels 0 wav cles 50.8 .534 27.12 
ee ee OT errr eee eee 47.5 .523 24.87 
Printing—Book and Job.................. 46.2 .688 31.76 
Printing—News and Magazine............ 45.2 .865 39.08 
Bl ee Pec Ac in aden 'e leuscm si sii 46.0 .650 29.92 
Mahia chia has Gia giccatnars aig\G witcaeied 6 ate A 48.4 483 23.36 
iii ahs gS oly eral bk bad ife x tg 8's 4 SEES 44.5 .489 21.76 
Foundry and Machine Shop.............. 48 .3 .596 28.79 
og eee er errs eee 49.2 .607 29.85 
(2) Machines and Machine Tools........ 49.3 . 608 29.99 
(Sy PRGRUY IGE nig cc cece cece 47.7 .657 31.34 
(4) Hardware and Small Parts.......... 47.5 .542 25.72 
Cie I a i ew ain 47.4 . 582 27.57 
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Electric Percolator Parts 





ELECTRICAL MANUFACTURING acknowledges the assistance of the Beardsley & Walcott Manufacturing Company, of Water- 
bury, Conn., in the preparation and presentation of this table and illustration of electric percolator parts and components. The 
illustration is made up of the principal parts of the percolator, while the table contains the names of the principal parts of 


the device and the names of the various materials from which they are manufactured 


Table of Parts and Raw Materials Used in Electric Percolators 


Part No. | Title 





Coffee container cover 
Cover 

Washer 

Washer 

Washer 

Washer 

Washer 

Bottom plate 

Spout 

Lid 

Hinge and pin 

Handle lug and screw 
Percolator body 
Handlle lug and screw 
Base 

Tube and base 

Nut 

Nut 

Nut 

Heating plate 
Insulating disc 


OBONAULS WN 


Heating element 
Heating element disc 
Coffee container 
Coffee container tube 
Washer 





Material 


Title 


Material 





Heating element anchor 


Aluminum 
Glass 
Fibre 
Brass 
Steel 

Mica 

Mica 

Steel 
Copper 
Copper 
Brass 
Brass 
Copper 
Brass 
Copper 
Aluminum 
Brass 
Brass 
Brass 

Cast iron 
Mica 
Brass 
Resistance 
Mica 
Aluminum 
Aluminum 
Aluminum 


Sub-base 
Screw 
Thumb nut 
Screw 
Screw 
Screw 
Screw 

Feet 
Washer 
Contact post 
Screw 

Wire 
Contact 
Insulating member 
Handle 
Washer 
Fuse 

Nut 
Washer 
Nut 

Knob 

Plug 

Cord 
Contact 
Contact screw 
Guard 





Aluminum 

Steel 

Brass 

Brass 

Brass 

Steel 

Brass 

Wood 

Aluminum 

Brass 

Brass 

Copper and insulation 
Copper 

Molded insulation 
Wood 

Steel 

Copper and fuse wire 
Aluminum 

Aluminum 

Aluminum 

Brass 

Brass and insulation 
Copper and insulation % 
Brass ; 
Brass 

Wire and wood i 
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— ‘Facts, Figures and Trends 


Statistical information of value to electrical manufacturers in working 
out policies and plans for production and marketing 


TACIT 


Electric Refrigerators 
in Canada 


As the result of a canvass made in the 
Fredericton district, New Brunswick, Can- 
ada, it is found that the demand for elec- 
tric refrigerators is steadily increasing. 
There are two types of such refrigerators 
now on the market, both of American ori- 
gin, one being imported from the United 
States and the other being manufactured 
in Canada. The prices of these machines 
vary from $250 to $1,000, installed. Should 
a manufacturer be able to place an electric 
refrigerator on the market at about one- 
half the price of those now on sale, there 
is little doubt that there would result a 
good demand in the city of Fredericton. 


Electric Appliance Supervision 
in Australia 


The State Electricity Commission is 
preparing recommendations to the Ministry 
for amending legislation to provide wider 
power over the sale and use of apparatus 
and the licensing of electricity wiremen 
and others. Legislation which it is hoped 
to obtain will cover the enforcement of 
regulations for the testing and approval 
by competent authority of all domestic 
electrical apparatus and fittings before they 
are sold or used, also testing the manner 
in which they are connected. 


Consumption of Electricity 
in Great Britain 


Consumption of electric current in Great 
Britain totaled 7,602,000,000 kw-hr. in 
1928, an increase of 750,000,000, or 10.9 
per cent, over 1927, according to returns 
recently made to the Electricity Commis- 
sioners by the authorized supply under- 
takings, including private companies and 
municipal plants. The consumption of 
electricity in Great Britain has more than 
doubled in the last six years, the 1928 fig- 
ure comparing with 3,645,000,000 kw-hr. 
in 1922. 


525 Million Electric Lamps Sold 
in 1927 


According to the report of the lamp 
committee of the National Electric Light 


Association at its recent convention, 525,- 
000,000 electric lamps of all kinds were 
sold in the United States in 1927. 

Of these, 305,000,000 were the large 
tungsten filament lamps, such as are used 
generally in lighting, an increase of 3.7 
per cent over 1926, and 12,600,000 were 
the large carbon filament lamps. The sale 
of carbon filament lamps shows a decrease 
of nearly 32 per cent over the previous 
year. Of these carbon lamps, about 22 
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per cent were of domestic manufacture and 
78 per cent imported. 

The sale of miniature lamps amounted 
to almost 220,000,000. Of this number, 
more than 205,000,000 were the tungsten 
filament and about 14,500,000 the carbon 
filament. Automobile lamps amounted to 
116,500,000 and Christmas tree lamps of 
both tungsten and carbon filaments amount- 
ed to almost 59,000,000. Flashlight lamps 
amounted to 37,000,000. 





Manufacture of Electric Lamps 
in Sweden 


At the annual meeting of the Coopera- 
tive Union (Kooperativa Fordundet), 
Stockholm, which was held in Stockholm 
recently, it was decided that a fund of 
2,000,000 crown should be set aside for 
the purpose of financing the building of an 
incandescent lamp factory. The Coopera- 
tive Union now owns and operates a mar- 
garine factory, two flour mills, a rubber 
shoe factory and artificial fertilizer plant. 





Utilities Enter Safety Contests 


Eighty-three electric light and power and 
gas companies, each having 1,000 or more 
employees, have entered the 1929 safety 
contest which will be conducted by the 
Naticnal Safety Council. These contests, 
which began Jan. 1 and will continue until 
June 30, are being held for the purpose 
of enlisting the spirit of competition in 
the effort to reduce accident frequency and 
severity. Trophies will be presented to the 
winners at the Eighteenth Annual Safety 
Congress, which will be held in Chicago, 
Sept. 30 to Oct. 4. 





Increase in Fuel Savings 
by Utilities 

Since 1929 the electric light and power 
industry in this country has saved approxi- 
mately 180,000,000 tons of coal through 
improved facilities, larger units, intercon- 
nection and greater efficiency. In 1919 it 
required nearly 3% Ib. of coal to generate 
a kilowatt hour of electrical enrgy. This 
had dropped to 2% Ib. by 1922, and in 1928 


it had decreased still further to 134 Ib. 


Radio Sales in First Quarter 
of 1929 


Reports from 7581 dealers, received by 
the Electrical Division of the Department 
of Commerce in connection with its sur- 
vey of dealers’ radio stocks for the first 
quarter of 1929, indicates sales of $25,- 
540,245, as compared with $37,975,015 rep- 
resenting sales by 6569 dealers in the fourth 
quarter of 1928, and $20,508,666 by 8289 
dealers in the third quarter of 1928. From 
January to March inclusive 139,347 elec- 
tric and 15,623 battery sets were sold. 


Radio Market in the Irish 
Free State 


The Dublin broadcasting station (2RN) 
started broadcasting on its new wave 
length of 411 meters on Jan. 13, 1929, the 
former wave length being 319.1 meters. 
This change was effected as a result of 
the redistribution of wave lengths by the 
International Union of Radiographie. It 
is understood that the new wave length is 
more successful than the previous one in 
use. 

The market for wireless sets continues 
to be fairly active, and at the close of De- 
cember, 1928, there were 26,000 licensed 
holders of radio sets in the Irish Free 
State. The programs broadcast by the 
Dublin and Cork stations continue to be 
improved, but the principal interest of the 
listeners-in continues to be in the numerous 
British broadcasting stations. 


U. S. Vacuum Cleaner Trade 
Wanes in Netherlands 


Imports of vacuum cleaners into the 
Netherlands during 1928 amounted to 
$1,274,000, compared with $990,400 for 
1927. The United States’ share of this 
trade showed a slight decrease due to com- 
petition encountered from the cheaper Ger- 
man and Swedish machines, imports from 
both of these countries showing substan- 
tial increases. 


Value of 1928 Imports Lowest 
in Four Years 


Imports to this country in 1928 totaled 
$4,091,000,000, $93,600,000, or 2.2 per cent 
below the 1927 figure; 34.1 per cent of 
imports were dutiable and were valued at 
$1,393,469,000, while the balance came in 
free of duty. Duties collected totalled 


artyee 


$565,501,000. 





Telephones in Japan 


In Japan the number of telephones is 
strictly limited by the government tele- 
graph authorities, in order to prevent over- 
taxing the central office equipment and 
probably for other reasons. To obtain a 
telephone requires registering an applica- 
tion and waiting for perhaps one or two 
years until the applicant’s turn on the wait- 
ing list comes. 


Cost of Household Electricity 


About $2.40 a month, or $28.30 a year, 
is the amount spent by the average Ameri- 
can family for enough electricity to com- 
fortably light the home and operate sev- 
eral labor-saving electrical devices, such 
as the iron, vacuum cleaner, toaster, and 
fan, according to statistics gathered by the 
National Electric Light Association. 
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Vulcanized Fibre is 
the only material 
known that will suc- 
cessfully stand the 
strain of track in- 
sulation — built to 
withstand compres- 
sion stress up to 
42,000 pounds per 
square inch. 


NATIONAL 
FIBRE 


“-the material with a million uses” 


“3 SHEETS : RODS : TUBES : SPECIAL SHAPES 


Electrical Manufacturing 


We'll do the 


fabricating ! 


The advantages of employing 
“National” to fabricate your lami- 
nated bakelite and fibre parts are 
manifold... your machine-tool in- 
vestment is eliminated, together 
with the attending overhead... 
mistakes are obviated and you know 
your costs to the last penny. 


“National’s” operators, long expe- 
rienced in the fabricating of lami- 
nated bakelite and fibre, work with a 
precision that assures fast, accurate 
assemblyin your plant. Onehundred 
percent of the parts delivered are 
exactly according to your specifica- 
tions—whether your order is for 
ten or ten million. 


Your request for a quotation in- 
volves no further obligation on your 
part. Get in touch with us today. 


NATIONAL VULCANIZED 


FIBRE COMPANY 
Wilmington, Del., U.S. A. 


‘DHENOLIT 


Reg. U.S. Pat. Off. 


Laminated BAKELITE 
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Census of Distribution 
(Continued from page 21) 


companies by automobile dealers in financing installment 
sales and the prevalence of the use of standard terms in 
such sales; and the high percentage of “returns” and “‘allow- 
ances” on ordinary charge-account sales among department 
stores. We learn, by the returns from 440 department stores 
doing a total volume of business of nearly 1 1-3 billion dol- 
lars, that approximately two-thirds of the sales are for cash 
and one-third for credit. In the year 1927, 27 per cent was 
on open credit (regular charge accounts), while 6.1 per cent 
represented installment credit. 

I think you will readily agree that these are concrete 
facts of unquestionable utility to the “hard-boiled” man 
of business. It is such facts as these, on a tremendous 
nation-wide scale, that we shall endeavor to obtain in the 
1930 Census of Distribution. 

It is impossible to overestimate the advantages that a 
man of judgment and penetration can derive from the 
study of business facts. He should insist on them inexorably 
—like the farmer in the story that Assistant Secretary of 
Commerce Julius Klein likes to tell. This farmer was listen- 
ing to a futile argument as to whether one should say, of a 
hen, that she is “sitting” or is “setting.” Finally he lost 
all patience and cried out: “That subject you're discussin’ 
don’t int’rest me a-tall. What I want to know is: when I 
hear a hen cackle, is she laying or is she lying?” That 
worthy agriculturist was a devotee of facts. 

Because of my own profound conviction of the value of 
the Distribution Census of 1930, I take this occasion to 
urge American business men everywhere to cooperate 
fully with the Government and with their fellow business 
men in making the enumeration a success. The benefits they 
will derive from such cooperation are obvious. 


Leagues Hear Plan 
(Continued from page 24) 


to do market development efficiently, without needless ex- 
pense. 

The total enrollment of 199 at Camp Cooperation IX in- 
cluded representatives of 58 local leagues, compared with 
49 in 1928 and 33 five years ago. Held under the auspices 
of the Society for Electrical Development and the League 
Council, the business sessions brought out a variety of 
discussions as to the theory and practice of leagues, both 
in relation to local industry problems and in connection with 
market development problems. 

Keen interest was shown in the S. E. D.’s complete an- 
nouncement of the new companion-piece to the Red Seal 
Plan—the Franklin Specification for Industrial and Com- 
mercial Interiors, and also in the selling helps now avail- 
able to leagues prepared to undertake this activity. More 
than 38,000 Franklin specification booklets have been pur- 
chased by power companies, leagues, wholesalers and others. 
Of more than a third of a million Franklin sales letters 
placed on sale June 5, more than 40 per cent have been 
taken up by leagues and power companies. 

League managers were cautioned to use this specification 
only after a most careful study of their own resources and 
market. The authority to operate the plan is vested in the 
S. E. D. and license may be applied for by leagues or cen- 
tral stations. The plan being predicated on a close knowl- 
edge of the lighting market as encompassed by stores, offices 
and factories, no promotional stone has been left unturned 
in setting up the operating material. S. E. D. headquarters 
now has available licensing forms, specifications, certificates 
of award, two colored illustrated sales letters and a co- 
ordinated operating manual. 
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League managers reported gains all along the line in 
Red Seal installations and market development work, and 
broad interest in Christmas lighting, home modernization, 
food preservation programs and Light’s Golden Jubilee. 


Making an Electrical Product 
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Cameron Company can produce any kind of commutator 
in a minimum length of time. 

To further this one outstanding feature the plant or 
factory of the Cameron Company is adequately equipped 
and carefully arranged for quantity production at low 
cost. Practically the entire business of manufacturing com- 
mutators is carried on in the three-story building shown 
at the right of the illustration appearing on the first page 
of this article, although most of the building at the left 
of the illustration is also occupied but principally for other 
work. 

On one floor and near the front of the principal factory 
building are the receiving and shipping departments, these 
being equipped with the usual facilities. Adjacent to these 
sections and on the same floor is the screw machine de- 
partment. In it is a number of both large and small screw 
machines of various makes, that are used for manufac- 
turing many of the parts used in commutator production. 

In the rear of these two sections of the plant is a large 
department in which are to be found a number of power 
presses, saws for cutting copper bars into segments and 
hand saws for cutting the inner and outer edges of the 
segments to the desired shapes or forms. 

The second floor, except for space occupied by the of- 
fices, is again divided into departments. In one of these 
is grouped all of the heavy-duty lathes which are used 
for boring and turning assembled commutators, as well as 
the machining of the commutator cores. In the same sec- 
tion with the heavy lathes are benches upon which work- 
men assemble the segments of the heavy commutators. 

Adjoining this department and on the same floor is a 
section of the shop equipped with many kinds of machine 
tools and a number of work benches. The tools consist of 
light engine lathes and light milling machines for finishing 
the smaller types of commutators—and other lathes and 
millers for the heavier work. The benches are used for 
applying the connection pieces to the commutator bars as 
well as for inspection and testing operations. 

Part of the. third floor is devoted to the production of 
insulation and to do this there are saws and shears for 
cutting the materials as well as the different forming presses 
and heating devices required. All of the small commutators 
for the lighter types of electrical apparatus and those for 
automotive starters are also assembled on this floor. 

Since in the replacement of commutators on motors and 
generators there are many other repairs to be made, the 
Cameron Company is fully equipped to handle this work, 
although it is but incidental to the regular business. Fa- 
cilities for motor and generator repairs are located on the 
third floor of the building at the left of the principal fac- 
tory building. These, while more extensive, are similar 
to those to be found in any conventional motor repair 
shop. They include, of course, coil winding, taping and 
spreading machines, with the uSual test apparatus, dipping 
tank and baking oven. 

Adjacent to this section of the shop is a large group 
of different types of machines that are auxiliary to those 
in the main plant. They are used primarily on the smaller 
products. 

Other information and a number of views of different 
sections and operations in the Cameron Electrical Manu- 
facturing Company’s plant are to be found elsewhere in 
these pages, in an article entitled “Commutator Production.” 
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HEATING UN 


Write for your copy of 
these 8-page bulletins 
showing dozens of sizes 
and ratings of the largest 
complete line of heating 
units for all kinds of elec- 
trical appliances, heating 
devices, hotel and restau- 
rant equipment and other 
electrically heated prod- 
ucts. 





| baud er 
the |Chromalox line of heating mits 


Electrical Manufacturing 65 

















EASONS: Because, as manufac- 

turers and dealers and central 
station commercial managers will 
tell you, Chromalox heating units 
have definitely helped to eliminate 
heating unit problems. Of patented 
construction (having the _ resistor 
wire embedded in refractory) these 
Chromalox units have enabled many 
an appliance manufacturer to finally 
put on the market products that are 
trouble-free as far as the heating ele- 
ment is concerned. 


Chromalox-equipped, A Vital Selling 
Point 
“Chromalox-equipped”—that in it- 
self is a definite guarantee that such 
appliances will give your 
customers the best of per- 
formance service. That’s [FREEEE 

why manufacturers such 
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This thoroughly modern day-light factory 
now nearing completion, will be devoted to 


the manufacture of Chromalox heating units 


VOM A 


This chart shows the trend of leading appliance and 
industrial equipment manufacturers towards adopting 
Chromalox embedded type heating units. Today, more 
than 90 electrical manufacturers are making their 
products trouble-free by standardizing on patented 
Chromalox heating units. 


as Majestic Elec. Appliance Co., 
Wells Mfg. Co., Armstrong Elec. & 
Mfg. Corp., American Ironing Ma- 
chine Co., play up the fact that they 
use Chromalox units. It’s a convine- 
ing selling point. It means that you 
and your dealers won’t be bothered 
with the usual kicks and comebacks 
that put you in wrong with custom- 
ers, and eat into your profits. 


Chromalox-equipped Products 
STAY SOLD 

Most of the guess work about your 
product doing a real job can be easily 
eliminated by using Chromalox 
units. Automatically, kicks .and 
comebacks are side-tracked when 
you use these trouble-free units. 


But What About Your Products? 


Whether you are working on a new 
product or improving an old one, we 
can be of valuable help to you with 
experience gained from years of 
working with leading companies 
making all kinds of electrically 
heated equipment. When you write 
for the Chromalox bulletins, tell us 
about the appliances or 
heating devices you want 
properly heated. There’s 
no obligation! 
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ELECTRIC HEATING UNITS 


Manufactured Exclusively by Edwin L. Wiegand Company, 7500 Thomas Boulevard, Pittsburgh, Pa. 


SOLE LICENSEES: Canadian Chromalox Co., Ltd., Toronto, Can. 


ABROAD: Geo. Bray Co., Leeds, England 
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The Appeal in Advertising 
(Continued from page 45) 


ground that women do not enjoy their occuptation. If 
women did not enjoy housework it is unlikely that they 
would continue to do it inthe measure that they do. 
Men, disliking it, have simply not done it. 


And to quote still further, only this time from a report 
by the J. Walter Thompson Company, it came out that of 
the women interviewed 54 per cent were not at all interested 
in doing more of their work electrically, while the remain- 
ing 46 per cent did not exactly fall over themselves in un- 
bridled enthusiasm at the idea. 

Where, R. S. W., did you collect the notion that women 
are “creators?” They aren't. They never have been. 
Whether they ever will be is something I can't foretell. 
To date there has never been a truly great female creative 
or inventive genius. Some of them have approached great- 
ness, but they have never attained the heights. Practically 
all our famous women have been either actresses or 
courtesans—they have not been authors, painters, musicians 
of scientists. You've got procreation mixed up with 
creation. And the business of producing children requires 
so little intelligence and creative effort that it is better not 
to think about it. If women can be called creative on the 
basis of their child-producing ability, then guinea pigs must 
be the Edisons of this earth. 

Another thing! Where did you get the idea that house- 
work doesn’t “show?” Granted that housework is an oc- 
cupation where you get nothing if you do it and are cen- 
sured if you don’t, just go into a house where.the tasks 
haven't been done and see how you like it. It’s a negative 
thing rather than positive, I'll admit, but not making beds 
and not washing dishes are the most showing things I know. 

I’m honestly sorry I brought up that delicatessen matter. 
I admit that it has its weak points once you get outside 
the city. But, surely even in the smallest town, they have 
canned goods—edibles that are frequently cheaper than the 
fresh—and it is still legal to sell can openers. 

From R. S. W.’s attitude toward the fondness of men for 
martyrs I judge that he is not married. If he had to come 
home, night after night, to a woman who greeted him with 
a sigh and told him, in detail, how dead-tired she was, how 
exhausted she was, how bad the children had been, how late 
the grocer had been, how Mrs. Jones had a new hat that 
was prettier than hers, and how the tap in the bathroom 
leaked, I think he would soon get over the idea that martyr- 
izing is an endearing trait. 

Unpleasant as it is to have a martyr about I wouldn't say 
a word if, as R. S. W. intimates, they used their martyr- 
dom as a lever to get for themselves the electrical equip- 
ment we all wish they would want. But they don’t. They 
don’t martyrize for any constructive reason at all. They 
do it for nothing, or for fun. And if you want them to keep 
on with it, you are probably the only man in the world 
who does. 

Because a woman ceases to be a martyr doesn’t mean 
that she will cease to be a woman. There’s a whale of 
a difference between being a martyr and just going out 
after what you want: A woman can catch a lot more of 
this world’s goods by keeping her lips rouged and her hair 
waved than she can by complaining and letting her hands 
get calloused—and when more women realize it there 
will be more electric equipment sold. It all resolves itself 
into the problem of convincing them that it will pay them to 
be women instead of beasts of burden, human beings instead 
of martyrs. We must show them that electric equipment 
will pay dividends—higher dividends than the satisfaction 
of feeling oneself an object deserving of pity, condolence 
and “appreciation!” And, it is my opinion that this cannot 
be done by appealing to woman’s martyrdom. 
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Checking and Testing Motors 
(Continued from page 59) 


In Figure 3 speed-torque curves are shown illustrating 
the effect of primary resistance in the stator circuit during 
starting of a motor. Curve 1 is the speed-torque curve 
for full voltage starting. Curves 2, 3 and 4 are for one 
fixed step of resistance used in the motor circuit. Curve 5 
is the result when graphite compression resistance is used 
and steplessly reduced as the motor accelerates. These 
curves show that it is possible to control the torque dis- 
tribution during the starting period of a squirrel cage motor 
so as to bring it up to speed with the least strain on the 
motor windings, lease shock on the driven machine and 
practically no disturbance to the power supply circuit. It 
should be noted that the peak torques in Figure 3 all occur 
at about 85 per cent or normal speed. This shows that the 
general torque characteristic of the squirrel cage motor 
is not changed through inserting resistance in the stator 
circuit and that only the maximum torque value is reduced 
with a favorable distribution of the torque during the 
starting period. 

Figure 4 shows four steps in the operation of a resistance- 
transformer starter. The four methods of connection il- 
lustrate its different functions. 

Resistance-Transformer Starting. — There is another 
method of starting squirrel cage motors which combines the 
use of a primary resistance and a transformer. As already 
pointed out the auto-transformer requires an excessive 
exciting current inrush to magnetize the core when it is 
first connected to the line. In this combination resistance- 
transformer starter this first inrush is prevented by con- 
necting the transformer to the line through graphite com- 
pression resistors. These resistors reduce the first current 
inrush from the line to less than normal full load motor 
current. The gradual reduction of the primary resistance 
by compressing the discs in the graphite compression re- 
sistors slowly increases the current to the motor from the 
transformer until the motor accelerates. During this in- 
terval the transformer reduces the starting current drawn 
from the line in proportion to the transformer ratio. 

When the motor reaches sufficient speed, the transformer 
which up to this point has been connected in open delta, 
is disconnected at the common point leaving the motor 
connected to the line through the graphite compression re- 
sistors and the impedance of the transformer. The next 
step connects the motor through the running switch to the 
line and the final step disconnects the transformer from the 
line. The second current inrush as in the case of the auto- 
transformer, is limited to a value which can do no harm 
to the line voltage because the motor is not disconnected 
when switching to line voltage. 

The main feature of this type of starter is the reduction 
of the line current in proportion to the transformer ratio. 
This makes possible the installation of large squirrel cage 
motors on power lines which otherwise could not handle 
them without excessive line and transformer capacity. The 
auto-transformer used in this type of starter consists of 
two coils in open delta with three starting taps on each 
coilarm. By interchanging two flexible leads on a termina! 
strip, it is possible to provide a transformer ratio of 55, 
62 1/2 or 80 per cent, giving a wide range of starting 
torque adjustment. When this starter is used on motors 
subject to wide load variations, the starter taps can be 
set high enough to take care of the worst condition and 
the graphite compression resistors will keep the starting 
current lower than in the case of an auto-transformer 

{starter of the same ratio. This type of starter is of par- 


ticular service in the handling of hard starting loads re- 


quiring considerable time to come up to speed when other 
types of starters are used. 
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ground that women do not enjoy their occuptation. If 
women did not enjoy housework it is unlikely that they 
would continue to do it inthe measure that they do. 
Men, disliking it, have simply not done it. 


And to quote still further, only this time from a report 
by the J. Walter Thompson Company, it came out that of 
the women interviewed 54 per ce1it were not at all interested 
in doing more of their work electrically, while the remain- 
ing 46 per cent did not exactly fall over themselves in un- 
bridled enthusiasm at the idea. 

Where, R. S. W., did you collect the notion that women 
are “creators?” They aren't. They never have been. 
Whether they ever will be is something I can't foretell. 
To date there has never been a truly great female creative 
or inventive genius. Some of them have approached great- 
ness, but they have never attained the heights. Practically 
all our famous women have been either actresses or 
courtesans—they have not been authors, painters, musicians 
of scientists. You've got procreation mixed up with 
creation. And the business of producing children requires 
so little intelligence and creative effort that it is better not 
to think about it. If women can be called creative on the 
basis of their child-producing ability, then guinea pigs must 
be the Edisons of this earth. 

Another thing! Where did you get the idea that house- 
work doesn’t “show?” Granted that housework is an oc- 
cupation where you get nothing if you do it and are cen- 
sured if you don’t, just go into a house where.the tasks 
haven't been done and see how you like it. It’s a negative 
thing rather than positive, I'll admit, but not making beds 
and not washing dishes are the most showing things I know. 

I’m honestly sorry I brought up that delicatessen matter. 
I admit that it has its weak points once you get outside 
the city. But, surely even in the smallest town, they have 
canned goods—edibles that are frequently cheaper than the 
fresh—and it is still legal to sell can openers. 

From R. S. W.’s attitude toward the fondness of men for 
martyrs I judge that he is not married. If he had to come 
home, night after night, to a woman who greeted him with 
a sigh and told him, in detail, how dead-tired she was, how 
exhausted she was, how bad the children had been, how late 
the grocer had been, how Mrs. Jones had a new hat that 
was prettier than hers, and how the tap in the bathroom 
leaked, I think he would soon get over the idea that martyr- 
izing is an endearing trait. 

Unpleasant as it is to have a martyr about I wouldn't say 
a word if, as R. S. W. intimates, they used their martyr- 
dom as a lever to get for themselves the electrical equip- 
ment we all wish they would want. But they don’t. They 
don’t martyrize for any constructive reason at all. They 
do it for nothing, or for fun. And if you want them to keep 
on with it, you are probably the only man in the world 
who does. 

Because a woman ceases to be a martyr doesn’t mean 
that she will cease to be a woman. There’s a whale of 
a difference between being a martyr and just going out 
after what you want. A woman can catch a lot more of 
this world’s goods by keeping her lips rouged and her hair 
waved than she can by complaining and letting her hands 
get calloused—and when more women realize it there 
will be more electric equipment sold. It all resolves itself 
into the problem of convincing them that it will pay them to 
be women instead of beasts of burden, human beings instead 
of martyrs. We must show them that electric equipment 
will pay dividends—higher dividends than the satisfaction 
of feeling oneself an object deserving of pity, condolence 
and “appreciation!” And, it is my opinion that this cannot 
be done by appealing to woman’s martyrdom. 
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In Figure 3 speed-torque curves are shown illustrating 
the effect of primary resistance in the stator circuit during 
starting of a motor. Curve 1 is the speed-torque curve 
for full voltage starting. Curves 2, 3 and 4 are for one 
fixed step of resistance used in the motor circuit. Curve 5 
is the result when graphite compression resistance is used 
and steplessly reduced as the motor accelerates. These 
curves show that it is possible to control the torque dis- 
tribution during the starting period of a squirrel cage motor 
so as to bring it up to speed with the least strain on the 
motor windings, lease shock on the driven machine and 
practically no disturbance to the power supply circuit. It 
should be noted that the peak torques in Figure 3 all occur 
at about 85 per cent or normal speed. This shows that the 
general torque characteristic of the squirrel cage motor 
is not changed through inserting resistance in the stator 
circuit and that only the maximum torque value is reduced 
with a favorable distribution of the torque during the 
starting period. 

Figure 4 shows four steps in the operation of a resistance- 
transformer starter. The four methods of connection il- 
lustrate its different functions. 

Resistance-Transformer Starting. — There is another 
method of starting squirrel cage motors which combines the 
use of a primary resistance and a transformer. As already 
pointed out the auto-transformer requires an excessive 
exciting current inrush to magnetize the core when it is 
first connected to the line. In this combination resistance- 
transformer starter this first inrush is prevented by con- 
necting the transformer to the line through graphite com- 
pression resistors. These resistors reduce the first current 
inrush from the line to less than normal full load motor 
current. The gradual reduction of the primary resistance 
by compressing the discs in the graphite compression re- 
sistors slowly increases the current to the motor from the 
transformer until the motor accelerates. During this in- 
terval the transformer reduces the starting current drawn 
from the line in proportion to the transformer ratio. 

When the motor reaches sufficient speed, the transformer 
which up to this point has been connected in open delta, 
is disconnected at the common point leaving the motor 
connected to the line through the graphite compression re- 
sistors and the impedance of the transformer. The next 
step connects the motor through the running switch to the 
line and the final step disconnects the transformer from the 
line. The second current inrush as in the case of the auto- 
transformer, is limited to a value which can do no harm 
to the line voltage because the motor is not disconnected 
when switching to line voltage. 

The main feature of this type of starter is the reduction 
of the line current in proportion to the transformer ratio. 
This makes possible the installation of large squirrel cage 
motors on power lines which otherwise could not handle 
them without excessive line and transformer capacity. The 
auto-transformer used in this type of starter consists of 
two coils in open delta with three starting taps on each 
coil arm. By interchanging two flexible leads on a terminal 
strip, it is possible to provide a transformer ratio of 55, 
62 1/2 or 80 per cent, giving a wide range of starting 
torque adjustment. When this starter is used on motors 
subject to wide load variations, the starter taps can be 
set high enough to take care of the worst condition and 
the graphite compression resistors will keep the starting 
current lower than in the case of an auto-transformer 
starter of the same ratio. This type of starter is of par- 
ticular service in the handling of hard starting loads re- 
quiring considerable time to come up to speed when other 
types of starters are used. 
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Electrical -Afanufacturing Afews 


A department containing news, and descriptions of new materials, parts and 
devices for the manufacture and repair of electrical products 
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Refrigeration Men Condemn 
Destructive Advertising 


Urging dealers and distributors to avoid 
discussing the relative merits of  re- 
frigerants, members of the Refrigeration 
Division of the National Electrical Man- 
ufacturers Association unanimously adopted 
a resolution condemning destructive ad- 
vertising and selling methods at a meeting 
held in Cleveland early in August. 

The resolution passed by the Nema divi- 
sion reads as follows: 

Whereas, the manufacturers of mechani- 
cal refrigerators are collectively interested 
in creating the largest possible group of 
prospective purchasers of their product 
and to share in the business so created 
according to their individual merits and, 

Whereas, any expedient that may be 
adopted by individual manufacturers which 
may cause the public to question the merits 
of mechanical refrigeration of any type 
and thereby tend to diminish the total vol- 
ume of refrigeration sales is harmful to 
the industry generally and in the last 
analysis to the individual manufacturers. 

Therefore, Be It Resolved that the Re- 
frigeration Division of Nema does not 
approve selling or advertising policies or 
any other expedient which encourages dis- 
cussion of the relative merits of the various 
types of refrigerants and, 

Be It Further Resolved that the mem- 
bers of this organization will use every 
means at their disposal to urge their dis- 
tributors and dealers and all employees 
of such organizations to act according to 
the spirit and the letter of this resolution. 


Arlington Bensel Joins 
Gilby Wire Co. 


Arlington Bensel, for over twenty 
years sales manager and vice-president of 
the Driver-Harris Company, Harrison, 
N. J., has been ap- 
pointed vice-presi- 
dent and_ sales 
manager of the 
Gilby Wire Com- 
pany, Newark, N. 
J., manufacturer 
of nickel chromi- 
um, copper-nickel 
and other alloys. 

Mr. Bensel, a 
native of Newark, 
was for _ twelve 
years engaged in 
the lithographing, 
printing and direct 
mail advertising 
business in New York. In 1895 he en- 
tered the employ of the Driver-Harris 
Company as sales manager and was con- 
nected with that organization until 1926. 
He was first vice-president of that com- 
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Safe Sailing Now 
for Small Craft 


EW radio apparatus 

designed to make 
the sea safe for small 
craft has been developed 
by Dr. F. A. Kolster 
(left) of the Kolster 
Radio Corporation. Radio 
beacons in harbors all 
over the world periodi- 
cally send out warning 
signals, and heretofore 
these safeguards have 
been limited to the larger 
boats and ocean-going 
steamers. Now, however, 
pleasure yachts and the 
smaller craft may also 
reap the benefit of radio's 

ever-watchful eve 





pany during the last ten years of his as- 
sociation there. 

Mr. Bensel has been placed in charge 
of the sale of all Gilby products. 


Potential Market Chart Issued 
by Commerce Department 


A table showing the potential market 
for American products in countries over 
the entire world has been prepared for 
American manufacturers by the Electrical 
Equipment Division of the Bureau of 
Foreign and Domestic Commerce, Depart- 
ment of Commerce. The compilation gives 
the population of the country, the total 
number of persons of European origin re- 
siding in the country, the comparative pur- 
chasing power of persons of non-Euro- 
pean origin expressed in units of the resi- 
dent European population, the political 
sentiments in so tar as they influence the 
desire to buy and sentiment favorable to 
American as opposed to goods of other 
foreign origin, and the effects of climatic 
conditions, habits and customs, and do- 
mestic production as they influence the de- 
sire to buy. 

Copies of the table may be procured by 
addressing Marshall T. Jones, Electrical 
Equipment Division, Bureau of Foreign 
znd Domestic Commerce, Department of 
Commerce. 


Refrigeration Safety Code 
Nears Completion 


A complete. refrigeration safety code is 
now being drawn up and will soon be sub- 
mitted for approval to the American Stand- 
ards Association, says a recent statement 
by Leland P. Bannister, merchandising ad- 
viser, Refrigeration Division, National 
Electrical Manufacturers Association. Mr. 
Sannister recently outlined the activity of 
the refrigeration industry following the 
Chicago accidents which were ascribed to 
the escape of gases from electrical refrige- 
rators. 

The drafting of a safety code was the 
first organized effort of the refrigerator 
manufacturers immediately after the for- 
mation of the Nema Refrigeration Division 
last May. The drafting of such a code 
naturally involved considerable engineer- 
ing research and investigation. The code 
‘was almost completed when the Chicago 
mishaps occurred. 


New York Power Show Will Run 
Week of December 2 


Plans are well under way for the eighth 
National Exposition of Power and Me- 
chanical Engineering at Grand Central 
Palace, New York City, opening Dec. 2 
and continuing throughout the week. 

The National Power Show, as the ex- 
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We can prove that silence is golden 


IN THIs noisy age, people more and 
more are demanding quiet in their 
homes. And the manufacturers of elec- 
trical household appliances who are 
getting the lion’s share of the public’s 
purchases are those whose devices oper- 
ate most noiselessly. If you would 
call the roll you would find that a sur- 
prising number of them—vacuum clean- 
ers, phonographs, washing machines, 
dishwashers, oil burners, home movie 
projectors and organs—are powered by 


Robbins & Myers units. Operated day 
in and day out with little or no atten- 
tion, it is only the exquisite precision 
of their construction which makes it 
possible for these R & M units to run 
smoothly and quietly for years. In- 
deed, many of our oldest and most 
successful customers are frank to admit 


that no small part of the prestige of 


their product has been won by the 
time-defying quietness of its R&M 
power plant. 


If you have a problem in electrical-motored machinery come to Robbins 
& Myers. We offer you the facilities of a completely modern plant, and 
the experience of 31 years’ precision manufacture in designing, building 


and applying electric motors, generators, fans, and electrical appliances 


Adding Machines 
Advertising Displays | Conveyors 

Air Compressors Dental Lathes 
Baker's Machinery Dish Washers 
Blowers Driers 

Brick Machinery Floor Surfacers 
Churns Folding Machines 
Cloth Cutters Heaters 

Coffee Mills Heat Regulators 
Coin Counters Hoists 


Confectioner’s Machinery 


Humidifiers Movie Projectors 
Ironing Machines Portable Tools 
Labeling Machines Printing Presses 
Oil Burners Spray Equipment 
Office Appliances 
Organ Blowers 
Mailing Machines 
Machine Tools Unit Heaters 

Meat Choppers Washing Machines 
Milking Machines Wrapping Machines 


Vacuum Cleaners 
Ventilating Fans 


Robbins & Mvers, “Ine. 


Springfield, Ohio 


Brantford, Ontario 


Ticket Selling Machines 





69 





70 Electrical Manufacturing 


position has come to be more briefly 
known, has become a national institution 
since its inception in 1922 when the at- 
tendance was only 47,589. Last year’s 
attendance rose to 123,000 and the number 
of exhibitors made the phenomenal show- 
ing of 542 in 1928 as against only 105 in 
the first year of the exposition. 

From a list of over 400 corporations 
which have already reserved space, this 
year’s exhibits may well be grouped into 
three general classes: first, new develop- 
ments, comprising new inventions, new 
processes and new ideas; second, improve- 
ments on old principles and third, those 
grouped under engineering staples. 

Coincident with the National Power 
Show, the American Society of Mechanical 
Engineers will hold its annual meeting in 
New York City. 


Harold Smith, Vice-President 
of Westinghouse Co. 


At a recent meeting of the board of 
directors of the Westinghouse Electric & 
New 


Manufacturing Company, held in 


York, Harold 


Smith, general 
solicitor of the 
company, was 


elected vice-presi- 
dent. His office will 
be in the West- 
inghouse Building, 
150 Broadway, 
New York City. 
Mr. Smith en- 
tered the Legal 
Department of the 
Westinghouse com- 


pany in 1919 and 
was appointed gen- ’ 
eral solicitor in Harold Smith 


1926. Prior to that time he was engaged 
in the practice of law in Chicago, being 
a member of the firm, Glennon, Cary & 
Walker. He is a graduate of Northwest- 
ern University (L.L.B. in 1905) and at 
Yale (L.L.M. in 1906), and he also studied 
at the University of Chicago. He is a 
member of the bar of the States of New 
York and Illinois. 


Inca Mfg. Corp. Will Manufacture 
Line of Copper Wire Products 


George A. Jacobs, founder and former 
president of the Dudlo Manufacturing 
Company and his associates have organ- 
ized the Inca Manufacturing Corporation 
at Fort Wayne, Ind., to manufacture cop- 
per wire products for the electric, radio 
and kindred industries. Offices have been 
established and construction of a large 
plant is under way on the eleven acre fac- 
tory site which has been purchased. It 
is expected that the plant will be in actual 
production within a few weeks. 

Officers of the Inca Manufacturing Cor- 
poration are: president, George A. Jacobs; 
vice-president, Wendall C. Glass; secre- 
tary-treasurer, George A. Spindler, and 
S. A. Jacobs in charge of sales. The first 
unit of the factory now nearing completion 
covers an area of 200 by 300 feet and 
will afford immediate employment for 
about 500 workers. 





Thomas E. Murray, Inc., Elects 
J. H. Lawrence Head 


John H. Lawrence, vice-president and 
manager of the company since its organi- 
zation in 1919, was elected president of 
Thomas E. Murray, Inc., 88 Lexington 
Ave., New York, designing and consulting 
engineers, at a recent meeting of the 
board of directors. Thomas E. Murray, 
Jr., is chairman of the board and Joseph 
B. Murray and John F. Murray are vice- 
presidents. 

Mr. Lawrence, a graduate of Cornell 
University, was associated with the late 
Thomas E. Murray in the engineering de- 
partment of the New York Edison Com- 
pany. When the latter organized his own 
firm he chose Mr. Lawrence as the head 
in charge. Among the many power plants 
designed under Mr. Lawrence's supervision 


are the East River Station of the New 
York Edison Co., the Hell Gate Station, 
United Electric Light & Power Co. 


Radio Tube Merger Links 
Four Manufacturers 


A new unit in the radio tube industry 
was created recently with the formation 
of the National Union Radio Corpora- 
tion, the nucleus of which comprises four 
vacuum tube manufacturers—Sonatron 
Tube Company, Televocal Corporation, 
Marathon Company and Magnatron Com- 
pany. The new corporation has an in- 
itial capitalization of $16,000,000. 

National Union Radio Corporation has 
facilities for a daily production capacity 
of 75,000 to 100,000 radio tubes, it is re- 
ported, with five plants located in Chi- 
cago, Newark, Hoboken and Union City, 


N. J. An efficient nation-wide merchan- 
dising organization is now being devel- 
oped. 





“Talking with Sound Effects” 





Here have W. C. (“Bill”) Grunow 

registering a short talk on movietone at the 

Grigsby-Grunow outing last month, which 
boasted an attendance of 32,000 


we 
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Brevities 


8 or 


Pilot Tube & Radio Corporation, 
Brooklyn, N. Y., reports that it has 
concluded arrangements for the  pur- 
chase of the Twin Coupler Company, 
Inc., Poughkeepsie, N. Y., manufacturer 
of radio frequency and_ kindred 
products. 

Bakelite Corporation, 247 Park Ave., 
New York City, manufacturer of 
sulating products, composition rubber 
goods, etce., has acquired land at Bound 
Brook, N. J., and plans to start on its 
new $300,000 plant within a few weeks. 

Gordon F. Carr, 135 Chapin St., Bing- 
hamton, N. Y., and associates have or- 
ganized the Carr Home Appliance Com- 
pany to operate a plant for the manu- 
f electrical appliances and 


coils 


in- 


facture of 
equipment. 


Connecticut Telephone & Electric 
Company, Meriden, Conn., manufac- 
turer of telephone equipment and elec- 
trical fixtures, in receivership for the 
past year, has closed its plant at Meri- 
den and announces that it will be of- 
fered for sale at public auction shortly. 

Day-Fan Electric Company, Dayton, 
Ohio, manufacturer of radio and electri- 
cal products, was reported to have 
merged recently with General Motors 
Corporation. The consolidation is to 
be effected by an exchange of stock, 
and it is reported that approval of the 
stockholders will be forthcoming very 
soon. 

Kelvinator Corporation, Detroit, has 
issued several pieces of literature for 
use by its dealers and distributors in 
the National Food Preservation cam- 
paign. The literature includes a folder 
entitled “September, National Food 
Preservation Month—and What It 
Means to You”; a calendar for the 
month and an illustration of foods 
printed in color on the outside; and a 
broadside which used the Food Pres- 
ervation Program essay contest as a 
keynote. 

Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wis., has named as 
manager of the Electrical Department 


R. S. Fleshiem, to succeed J. R. Jef- 
frey, resigned. Mr. Fleshiem joined 
Allis-Chalmers soon after his gradua- 


tion from the University of Michigan in 
1904. He worked in the sales depart- 
ments of various district offices from 
1913 until 1917. After serving in the 
World War he was appointed assistant 
manager of the Electrical Department. 


Nema Fall Meeting 


The annual meeting of the Na- 
tional Electrical Manufacturers As- 
sociation will be held at the Wald- 
man Park Hotel, Washington, D. 
C., Oct. 7-12. The first trade prac- 
tice conferences to be held in the 
electrical industry will be conducted 
during this meeting. 


The tentative program for this 


meeting will be found on page 54 
of this issue. 
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for more horsepower 


N order that you may have more horse- 

power per pound of material, Westing- 

house engineers have given close atten- 
tion to the cooling of electric motors. 


Internal passages are provided through 
which air is circulated to the innermost 
parts of Westinghouse motors—for ex- 
ample, through the armature and under 
the commutator of d-c. machines. Air 
currents, set up by the built-in blowers, 
are scientifically directed, so that they 
will be most effective. Alternating-cur- 
rent machines, for instance have a curved 
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steel plate inside the brackets to direct 
the air. Thus, the heat generated in the 
windings is dissipated, internal tempera- 
tures are kept low, and a lighter, more 
compact motor design is made possible. 


Through unsurpassed research facilities, 
Westinghouse is able to provide a modern 
motor, suited to your needs. 


Numerous well-equipped and efficiently- 
manned Service Shops throughout the 
country assure prompt SERVICE to the 
purchasers of Westinghouse products. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 


EAST PITTSBURGH 
SALES OFFICES’ AND SERVICE SHOPS 





Westinghous 


PENNSYLVANIA 
IN ALL PRINCIPAL CITIES 


e 





T 30760 
Industrial Apparatus includes - - 
Arc-welding Equipment Electric Ovens Micarta Gears 
Automatic Switching Instruments and Meters Motors and Control 
Babbitt and Babbitt Pots Insulating Materials Panelboards 
Battery Chargers Lighting Equipment Safety Switches 
Capacitors Locomotives Speed Reducers 


Circuit-breakers Mazda Lamps Switchboards 
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Williams Oil-O-Matic Heating Cor- 
poration, Bloomington, Ill, has ap- 
pointed as general sales manager W. 
J. Brevitt, assistant sales manager since 
January, 1928. Mr. Brevitt joined the 
Williams organization in 1925 as a field 
man and was soon promoted to sales 
promotion manager and later to mana- 
ger in charge of sales in New York and 
New England. 


Champion Switch Company, Kenova, 
W. Va., has moved its New York office 
from 2 Rector St. to 140 Cedar St., 
where increased space and facilities have 
been secured. 


Bremer-Tully Manufacturing Com- 
pany, Chicago, manufacturer of radio 
receivers has appointed B. R. Peacock 
sales representative for the New Eng- 
land territory. He formerly covered the 
northwest territory for American Bosch 
Magneto and also A. C. Sparkplug 
Company, division of General Motors. 


Temple Corporation, Chicago, has 
purchased 186,000 sq. ft. of industrial 
property at the southeast corner of 
La Vergne Ave. and West 65th St., 
Chicago. This is to be improved with 
a new $500,000 plant covering four 
acres. 


Steinite Radio Company, Fort Wayne, 
Ind., has announced the following new 
appointments: O. R. Coblentz, assis- 
tant sales manager; S. J. Helsper, for- 
merly district manager in the Philadel- 
phia territory, as sales promotion mana- 
ger, with headquarters in Fort Wayne; 
Harold Weislow, as advertising mana- 
ger; Fred Iggsberg, as general factory 
manager. 


Young Radiator Company, Racine, 
Wis., reports operations during the last 
two months on a high basis with plant 
operations in most departments twelve 
hours a day, tool shop day and night, 
and with the highest number of em- 
ployees on the payroll at any time in 
the history of the company. 


Westinghouse Lamp Company, New 
York City, announced through its vice- 
president, A. E. Allen, a reduction in 
the list prices of four types of thirty- 
two candle power automobile headlight 
lamps, effective Sept. 1. The reduc- 
tion in the list prices averages 18.6 per 
cent and effects 8 per cent of the auto- 
mobile headlight demand. 


Synthane Corporation, Oaks, Pa., 
manufacturers of laminated bakelite 
products, has appointed J. R. Johnson 
Philadelphia district sales representative. 
Other representatives are J. V. Ritten- 
house, Chicago; H. G. Blauvelt, New 
York City; C. E. White & Company, 
Cleveland. 


Benolite Varnish Company, Pitts- 
burgh, Pa., is the new name for Beno- 
lite Company, Inc., which now main- 
tains executive offices at 2310 Koppers 
Building, Pittsburgh. O. V. Stewart 
has joined the company as consulting 
engineer and manager of sales. The 
firm manufactures a line of insulating 
varnish and compounds of protective. 


Wagner Electric Corporation, St. 
Louis, has announced the transfer of 
F. C. Hosimer from the home office to 
the Chicago branch office, where he 
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Coming Conventions 


American Institute of Electrical 
Engineers.—Annual winter meet- 
ing at New York City, Jan. 27- 
31, 1930. 


American Society of Mechan- 
ical Engineers.—Third national 
meeting of the Iron and Steel 
Division during the Steel Treat- 
ers’ Convention, Cleveland, Ohio, 
Sept. 11-13. Third national fuels 
meeting at the Bellevue-Stratford 
Hotel, Philadelphia, Pa. Oct. 7- 
10. Annual meeting at New 
York City, Dec. 2-6. 


Chattanooga Power and Me- 
chanical Exposition, in conjunc- 
tion with 47th Convention of the 
National Association of Power 
Engineers, Chattanooga, Tenn., 
Sept. 9-13, inc. Frank N. Chap- 
man, care of A. Leschen & Sons 
Rope Co., 5909 Kennerly Ave., 
St. Louis, Mo., secretary of the 
National Exhibitors’ Association. 

Illuminating Engineering So- 
ciety —Meeting at Philadelphia, 
Sept. 24-27. 

National Association of Power 
Engineers.—47th Annual Conven- 
tion, Chattanooga, Tenn., Sept. 
9-13, inc. The ‘Power and Me- 
chanical Exhibition will be con- 
ducted in conjunction with the 
convention. Ivon F. Pieters, 
president, Plibrico Jointless Fire- 
brick Company, 1800 Kingsbury 


St., Chicago, Ill. S. M. Chap- 
man, secretary, 5909 Kennerly 
Ave., St. Louis, Mo. 

National Electrical Manufac- 


turers Association—Annual fall 
meeting at the Wardman Park 
Hotel, Washington, D. C., Oct. 
7-12. 


National Metal Congress. — 
Cleveland, Sept. 9-13. Simul- 
taneous meeting will be held of 
the American Welding Society, 
American Society of Mechanical 
Engineers (Iron & Steel Divi- 
sion), American Society for Steel 
Treating. 


will join the sales force. Ralph R. 
Rughimer has been appointed a member 
of the Atlanta, Ga., branch sales office. 


Misener Manufacturing Company, 
Inc,. is the new name for the Misener 
& Irving Manufacturing Company, Inc., 
Syracuse, N. Y. 


Ohio Brass Company, Mansfield, Ohio, 
has opened a new office at 505 Insur- 
ance Building, Dallas, Tex. This of- 
fice will be the headquarters of T. B. 
Jones, district sales manager for the 
company in the Dallas territory. 


Titan Electric Company, Butler, Ind., 
manufacturer of electrical equipment, 
has announced plans for the removal of 
this plant to Adrian, Mich., where more 
extensive facilities will be employed for 
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carrying out a photograph production 
program. 

Dallas Brass & Copper Company has 
completed plans for three new building 
units to cost approximately $500,000, 
according to an announcement by C. D. 
Dallas, president. These additions will 
be made to the present rolling mills lo- 
cated on a 25-acre plot at 66th Street 
and Green Ave., Chicago. 

American Rolling Mills Company has 
appointed W. J. Beck, for nineteen 
years director of the company’s research 
department, as assistant to Charles R. 
Hook, general manager. Mr. Beck will 
have direct charge of the development 
in electrical steel sheets for magnetic 
purposes. He has been connected with 
the American Rolling Mills Company 
since 1903. 


Colin B. Kennedy Corporation, South 
Bend, Ind., has named as chief engineer 
Rufus H. Caldwell. He joined the 
Sleeper Radio Corporation in 1924 as 
chief engineer and was intermittently 
associated with the designing of radio 
receiving sets. He was next identified 
with the DeForest Phonofilm Com- 
pany, assisting Dr. Lee DeForest. Mr. 
Caldwell replaces Dr. Charles C. Lau- 
ritson, who has resumed his duties at 
the California Institute of Techonology, 
where he is professor of X-ray and elec- 
trical research. 


Lincoln Electric Company, Cleveland, 
has placed contracts for the erection 
of a large addition to its present plant. 
This addition will add approximately 
one-half acre more floor space to the 
existing plant, and is expected to pro- 
vide increased manufacturing facilities 
for a steady increasing volume of busi- 
ness. 


Rome Wire Company, division of 
General Cable Corporation, announces 
that Fred N. Wardwell, formerly assis- 
tant engineer of the New York Central 
Lines, has joined the Rome organization 
as railroad sales engineer. He will be 
located at the executive offices at Rome, 
N. Y. During the past eleven years Mr. 
Wardwell has been closely identified 
with the electrification and equipment 
projects of the New York Central Lines, 
having had direct supervision of the 
Material Inspection Bureau of the Elec- 
trical Division. 

Universal Metal Box & Products 
Company, Irvington, N. J., has an- 
nounced the resignation of Walter J. 
Coleman, president of the company. His 
stock holdings have been taken over by 
Edwin C. Butler, who has been elected 
president. I. T. Friedman remains as 
secretary; J. H. Bachellor, formerly with 
the Public Service Electric & Gas Com- 
pany, has been named vice-president and 
treasurer. 


Steel & Tubes, Inc., Cleveland, has 
opened at Ferndale, Mich., a suburb of 
Detroit, a new welded steel tubing plant 
costing over $1,000,000 fully equipped. 
This unit will take the place of a 
former plant at Toledo, Ohio, but will 
be much larger in order to take care 
of increased business. The building is 
537 ft. long by 211 ft. wide, containing 
113,000 sq. ft. of manufacturing floor 
space. When in complete operation it 
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FFICIENCY + SAFETY + VISIBILIT 


‘Cc OF Fe SS 2 


ee purchaser of electric motors 
today is indeed prudent who 
utilizes the amazing advantages of 
motors equipped with New Depar- 
ture Ball Bearings. So immune are 
these bearings from wear that there 
will be no perceptible armature drop 
after years of service. Lubrication 
becomes an annual operation instead 
of a daily or weekly necessity, main- 
tenance expenditures are substantial- 
ly reduced . . . these are economies 
that count, for they pay dividends as 


long as the motor functions. A dozen 


NOTHING 


benefits of equal importance like- 
wise affect the contents of your 
pocketbook. 

The picture shown is a section of 


an automatic production line, motor- 





ized by Westinghouse — de-friction- 
ized by New Departures. There are 
no belts to act as sight and light 
barriers, and to “shriek out” power 
losses. Employes are safer, more 
contented and more productive. 
Write today for bearing literature 
pertaining to electric motors. 


The New Departure Mfg. Company, Bristol, 


Connecticut; Detroit, Chicago and San Francisco. 


|OEPARTURE 


1274 


ROLLS RFR BALL 
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will employ about 300 men, with an 
established output of 3,000,000 ft. of 
steel tubing a month. 


A. F. Dormeyer Manufacturing Com- 
pany is the new name for the MacLeod 
Manufacturing Company, 2640 Green- 
view Avenue, Chicago. Sales of the 
Dormeyer food mixer for the first six 
months of 1929 ran over 500 per cent 
above the sales for the same period a 
year ago. 

Diamond Electrical Manufacturing 
Company, Los Angeles, Cal., has com- 
pleted negotiations with Union Elec- 
trical Manufacturing Company, Milwau- 
kee, for the distribution of Diamond E 
products east of the Mississippi. The 
Union Company maintains offices and 
stock in all of the principal Eastern 
cities. Additional distributors recently 
appointed by Diamond E are: Mora 
Electric Co., 7 Calle Soda, Manila, 
P. I., distributors for the Philippines; 
Robinson Sales Co., 617 Fourth Avenue, 
Seattle; Joseph Paulson, 218 Common- 
wealth Bldg., Portland, Ore.; O. H. 
Davidson Equipment Co., 130 W. Four- 
teenth Avenue, Denver; Farr Electric 
Service, 228 South West Temple Street, 
Salt Lake City. 

Delta-Star Electric Company an- 
nounces that Joseph C. Rah, formerly 
of the G & W Electric Specialty Com- 
pany, is now with the Delta-Star or- 
ganization in a consulting capacity. 

Beardslee Chandelier Manufacturing 
Company, Chicago, has elected as vice- 
president in charge of sales of the 
Williamson line, Richard D. William- 
son. Beardslee Chandelier and R. 
Williamson & Company _ recently 
merged interests. The complete line 
of both companies is now manufac- 
tured at the Beardslee factory at 216 
S. Jefferson St., Chicago.. 


General Electric Company, through 
its president, Gerard Swope, has an- 
nounced reductions in the prices of 
popular types of 32 candlepower Mazda 
lamps for automobiles, effective Sept. 
1. The reductions range from ten to 
twenty-five per cent on_ individual 
types. This announcement is in line 
with the General Electric Company’s 
policy of passing on to the consumer 
savings made possible through manu- 
facturing economies in its lamp fac- 
tories, Mr. Swope explained. 


-ACanufacturers 
fiteratu re 


ELectricAL MANUFACTURING presents a 
digest of recently issued catalogs, bulletins 
and other advertising material. Manufac- 
turers are invited to send literature for 
review in this column. 


Commonwealth Brass Corporation, 
Detroit, has issued a new catalog of 
pipe and tube fittings for the refrigera- 
tion industry. This printing is a com- 
plete encyclopedia of fittings for re- 
frigerator manufacturers. This com- 
pany’s line of “Seepage-Proof” fit- 
tings is designed for use in refrigera- 
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World’s Smallest Voice Broadcasts 





OUNDS like the patter of hail against a window-pane came from the ether recently 
when atoms, exploding from a piece of uranium, were broadcast over a coast-to- 
coast hookup. L. A. Hawkins, General Electric Co., is pictured above holding a small 
piece of uranium before an amplifying apparatus, known as the “Geiger Counter” 





tion systems using either methyl 
chloride, sulphur-dioxide, iso-butane, 
ethyl-chloride, methylene-chloride, car- 
bon-dioxide or similar refrigerants. 
All fittings’ listed in this catalog are 
produced from forgings or extruded 
brass rod _ subjected to enormous 
pressure, assuring non-porous fittings 
of close grained metal of homogeneous 
composition and great strength. The 
threads in all fittings are sharp and 
uniform. Seats are smooth. Every 
fitting is closely inspected. 

Polymet Manufacturing Corporation, 
New York City. Catalog No. 2930, en- 
titled “Polymet Radio Essentials,” de- 
scribing the company’s line of filtration, 
by-pass, micre, molded and equalizing 
condensers and tubular strips, metal- 
lized, volume controls and heaters in 
the way of resistances. 

Despatch Oven Company, Minneapo- 
lis. “Electric Oil and Salt Baths,” a 
bulletin featuring a new line of electric 
oil and salt baths manufactured by this 
company. 

R. G. Haskins Company, Chicago. 
Catalog No. 41 describing and illustrat- 
ing flexible shaft equipment and tools 
and accessories used in manufacturing 
and industrial plants. 

Linick, Green & Reed, Inc., 10 South 
Wabash Ave., Chicago. A new booklet 
describing various styles of flexible shaft 
machines and their uses. Over 600 tools, 
many of the latest developed designs 
are illustrated. Machines for undercut- 
ting commutators, removing insulation, 
grinding, cutting, engraving, polishing, 
burnishing, removing or modifying pho- 
tograph sound on sound-motion picture, 
erasing sound on track imperfections 
on sound-picture disks and marketing 
switchboards, slate and bakelite. 


Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pa. 


Booklet SP 1854, showing the part 
Westinghouse is playing in the advance 
of aviation from the standpoint of light- 
ing equipment for the night illumina- 
tion of airports. Included in this pub- 
lication are the lighting requirements of 
the Department of Commerce, mention- 
ing the candle power for beacon, wattage 
for lights, obstruction light requirements 
and the location of floodlights in ceil- 
ing projectors. Leaflet 3746-B, de- 
scribing the company’s new line of fab- 
ricated synchronous motor generator 
sets. 


ZIntormation WV anted 


- 





We have been asked for the names and 
addresses of manufacturers of the articles 
listed herewith. 

Replies from our readers to any of these 
inquiries will be greatly appreciated by the 
Information Bureau of ELecrrica, MANU- 
FACTURING, 461 Eighth Avenue, New 
York City. 

“Parker” Canopy Insulating Block. 

“Burrows” Therapeutic Lamp. 

“L. R. Co.” Receptacles. 

“Williams” Commutator Dressing. 

“Splendida” Electric Iron. 

“Flint” Waffle Iron. 

“Pioneer” House Pump. 

“Blaisdell” Electric Cigar Lighter. 

“Defiance” Cigarette Lighter. 

“Hillcrest” Line of Lighting Fixtures. 

“Vesodore” Cigar Lighter. 

“Thermodyne’ Therapeutic Lamp. 

“Medsco Beauty” Iron. 

“Safeway Plugs.” 

Electromatic Traffic Dispatch Co. 

“Aspinall” Soldering Fluid. 

Electric-driven lampshade lacing ma- 
chines. 

Steel collapsible barrels used for post 
hole digging. 
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Beyond the quality value of Newton Die 
Castings is the pledged responsibility of 
this company’s service—intangible in 
the castings themselves but a very real 
factor in the measure of their satisfaction! 


There is deep significance in the fact that 
the widening preference for Newton Die 
Castings is unmistakably the effect rather 
than the cause of a higher type of service. 
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_New Goods for Your /nspection 





Drum Switch Operating 
Mechanism 


General Electric Co., 
Y., announces an operating mechanism 
for use with drum switches mounted in 
crane cabs and similar places. This mech- 
anism, superseding the rack-and-pinion 
under-lever type, eliminates the trouble 
experienced in keeping a perfect lineup 
between the shaft of the operating mech- 
anism and the drum switch shaft, and 


Schenectady, N. 


makes it possible to enclose the mechan- 
ism to keep dirt from the gear lubricant. 





The mechanism consists of a pinion on 
an extended drum switch shaft, meshing 
with a segment gear, all housed in a dust- 
tight cast case provided with plugged ac- 
cess hole for gear slushing and with a 
short lever arm projecting below the case. 
The lever arm can be connected with the 
reach rod in the same way as with the 
old rack-and-pinion type. 

The mechanism will be assembled with 
the drum switch by the manufacturer. 





Reynolds Type “C” Motor 


Reynolds Electric Co., 2650 W. Con- 
gress St., Chicago, is marketing a type 
“C” electric motor in sizes ranging from 
1/20 to % horsepower. The general de- 
sign is rugged and substantial and the 
frame is made of cast iron. The stator 
is made up of punchings pressed and ri- 
veted together, while the rotor is of the 
squirrel-cage type with copper end rings 





welded to the copper bars. All windings 
are made of cotton covered enameled wire 
inserted in the insulated slots and held in 
place by wedges. Ample insulation is pro- 
vided against abuse and moisture and lu- 
brication is had by means of oil wells 
filled with wool yarn. Bearings are over- 
size, of cast bronze, and all of the motors, 
are of the partially enclosed type. 


High Resistance Volume Control 


Electrad, Inc., 173-175 Varick S., New 
York City, is marketing a five-watt high 
resistance volume control for radio appa- 
ratus. The device can be made in any 
desired range with either uniform resist- 
ance tapered to specifications. The entire 
mechanism is enclosed in a metal case and 
fused molded insulation. Contacts are of 





silver of a type known as floating. The 
resistance element is composed of graphite 
paint fused to an enameled steel plate at 
high temperatures. The device is 2 3/16 
in. square by % in. deep. 


Layer-Wound High Resistance 


Electrad, Inc., 173-175 Varick St., New 
York City, is producing a layer-wound 
high resistance for use as plate resistors, 
multipliers, for voltmeters and general 
laboratory work. 

It is made up of Nichrome resistance 
wire wound around a refractory tube and 
the entire unit is covered with a coating 
of moisture-proof enamel, baked on at only 





400 degrees to prevent loosened connec- 
tions and fractured wire. Contact bands 
and soldering lugs are of monel metal and 
the lugs are solder-dipped for easy solder- 
ing. 

The overall length of the unit is 2 in. 
with a maximum outside diameter of % 


in. It is made with resistance ratings from 
10,000 to 250,000 ohms. 


Field Discharge Switch 


Taft-Pierce Mfg. Co., Woonsocket, R. 
I., is marketing a field discharge switch 
for use with magnetic chucks. These 
chucks were designed to dissipate the high 
voltage surge induced in the windings of 
an unprotected circuit when the operator 
of a magnetic chuck throws the switch, 
thus preventing the puncturing of coil in- 
sulation through this cause. They are in- 
tended primarily for use on chucks of high 
rating. 
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When an operator opens the switch of 
a large magnetic chuck the voltage surge 
in the coils will build up instantaneously 
to several times the normal operating volt- 
age. This surge is of but a moment’s dur- 





ation, but when repeated continually 
through use over a matter of months, it 
is very apt to cause trouble by puncturing 
the coil insulation. Surge is definitely lim- 
ited to a harmless intensity and dissipated 
through resistance coils by using the field 
discharge switch. 


Tachometer Drive Shaft 


Consolidated Instrument Company of 
America, 305 E. 47th St., New York City 
is manufacturing an improved type of 
drive shaft for tachometers. 

The inner cable of the shaft is con- 
structed of 17 strands of high carbon high 
tensile strength music wire, in 4 layers, 
under special process. The casing is ex- 


Mae vi 





tremely light; is a bronze interlocked as- 
bestos-packed section, reinforced with 
copper braided armoring. It has a natural 
bronze finish, with no japanning or lac- 
quer to scale off. It is also flexible, and 
will permit of sharp bends, making in- 
stallation easy. 





“Beetle” Molding Powder 


Synthetic Plastics Co., 535 Fifth Ave., 
New York City, announce a_ thermo- 
reactive molding powder available in light, 
translucent colors. It contains no phenol 
and its specific gravity is 1.49, with a 
tensile strength of from 5,000 to 6,000 
pounds to the inch. It is dielectric, flex- 
ible in thin sections and has a high lustre. 





A Battery Compound 


Goodyear Chemical Co., Inc., of 20 
West 22d Street, New York City, manu- 
facturers of commercial chemicals, is 
marketing a battery compound. The prod- 
uct, Electex, is intended to increase 
the efficiency of all storage batteries using 
sulphuric acid electrolyte. 

Electex is a non-acid compound, com- 
posed of chemical products, designed to 
increase the performance of a_ storage 
battery. This is accomplished principally 
through prevention of excessive sulpha- 
tion, and considerably reducing the tem- 
perature thus preventing undue expansion. 
This in turn eliminates buckling of plates. 
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.... to make a coupling/ 


HE Westco-Chippewa Pump Co. found it, when they turned to die 
casting as a means of improving the design and performance of the 
couplings used on small pumps and water systems. 
These couplings now consist of two simple, zinc alloy die castings, circular 
flanges about %¥” thick. In each flange are four steel driving pins, accu- 
rately cast into place when the casting is made. A shoulder on each pin 
anchors it permanently into position as the zinc alloy solidifies. 
The only machining required is the reaming of the shaft hole. The die used 
is so designed that various sized shaft-holes can be cast, either with or with- 
out the key-way. 
The lighter weight of die cast couplings has greatly reduced vibration and 
noise. Casting the pins into place as an integral part of the flange has elim- | 
inated several machine and assembling operations. 





This non-technical, illus- 


strated booklet may sug- Perhaps die casting parts of your product would result in similar 
> woke meet or eee improvements. Why not let us help you find out? 
product. Send for your 

copy today. MILWAUKEE DIE CASTING CO., 289 Fourth Street, Milwaukee, Wis. | 





ILWAUKEE 


Le 
ey DIE CASTINGS AND BEARINGS 
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Model C “Paint-O-Mister” 


The Automister Co., Rahway, N. J., 
is manufacturing an electric gun-cup 
spraying machine, intended for spray- 
ing paint, lacquer, varnish and disinfectants 
in homes and industria! plants. 





The device includes a standard Auto- 
mister compressing unit with a universal 
type motor, operating on 25 to 60 cycles, 
110-125 volts, A. C. or D. C. The spray 
gun has two nozzles and a one-quart con- 
tainer with 12% feet of air hose. 





Reco Dimmer Flasher 


Reynolds Electric Co., 2618 West Con- 
gress St., Chicago, is manufacturing a 
dimmer flasher device that is designed for 
securing unusual dimming and color blend- 
ing effects in window displays, the flood- 
lighting of buildings, illuminated outdoor 
electric signs, interior display, the stage 
of the theater natural phenomena, gardens, 
mountains, amusement centers, etc. 





The dimmer-flasher is simple in design 
and construction. It affords automatic con- 
trol, with “holding” effects if desired, and 
is capable of producing beautiful and subtle 
mobile color effects. 

It gradually dims lights in fifty steps 
from dull to bright and from bright back 
to dark. There is no limit to the number 
of colors that may be softly, almost imper- 
ceptibly dimmed, and dissolved into one an- 
other: 

One feature is that of simplicity of con- 
struction. The entire mechanism being 
built so as to eliminate involved and com- 
plicated parts. 


“Konel” Metal 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. have developed 
in their research laboratories a metal 
known as “Konel,” which is credited 
with being much stronger than many 
other metals at high temperatures and 
which can be used in the moving parts of 
combustion engines and other extremely 
hot places. It was originally developed as 
a substitute for platinum in the manufac- 
ture of filaments for radio tubes. The 
new metal is more difficult to forge than 
steel and is very tough at high tempera- 
tures. 


Pendant Control for Planers 


General Electric Co. Schenectady, 
N. Y., announces a magnetic controller 
and push-button station, designated as 
CR-4602-L-5 and CR-2940-BS-14-CR, re- 
spectively. 

The panel is of standard design with 
an added section on which are mounted 
the relaying contactors governed by the 
push-button station. This extra section 
may be added to standard pedestal type 
magnetic controllers now in service. 

The pendant push-button station has 
four buttons: “Automatic,” “Out,” “Re- 
turn” and “Stop.” The “Start” button is 
located at the controller itself but, after 
pressing the “Stop” button at the pendant 
station, operation may be resumed by 





pressing the “Automatic” button. The 
“Stop” button is at the bottom of the sta- 
tion, readily accessible from all angles 
The push-button station is very light, is 
approximately 2 in. wide, 6 in. high and 
2% in. deep. 

In operation; pressing the “Start’’ but- 
ton in the door of the main panel closes 
the circuit breaker contactor. The “Auto- 
matic” button is then pressed, but opera- 
tion does not start until either the “Out” 
or “Return” button is pressed, depending 
on the desired running direction. If the 
wrong button is pressed for the position 
of the planer at that time, nothing will 
happen. 

One advantage of the new control is 
that, when machining large castings, it is 
not necessary for the operator to climb 
out of the casting every time it is desired 
to operate. He has full control from the 
pendant push-button station. 





Sauter Electric Time Switch 


R. W. Cramer & Company, Inc., 136 
Liberty St., New York City, is marketing 
ZMO type single throw self-winding time 
switch. The main switch is motor oper- 
ated double break, quick acting, laminated 
brush contacts with substantial arcing tips. 
The entire main switch operates in a bath 
of circuit-breaker-oil, to maintain long 
contact-life under these heavy loads. 
These contacts are guaranteed for con- 
stant load at rated capacity (per pole) plus 
25 per cent. overload. 

The electric motor is the same as used 
in all Sauter time switches. It is of the 
series type, 115/230-volt, operating on any 
standard frequency or on direct current 
without adjustment. 

The time movement is a self-winding 
clock with oversize precision-cut gears. 
When desired this clock can be furnished 
with the Sunday-cut-out; automatically 
causing the time switch to suspend its 
functions every seventh day. 
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The toggle switch control contact is op- 
erated by 24-hour dial; the contact being 
used only to close the electrical winding 





circuit, the opening of this 20-watt cir- 
cuit being accomplished from _position- 
control wiping-contacts on rotary main- 
switch shaft. A single 24-hour dial serves 
both for time and program setting. 





Reversing Motors and Control 


Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., has announced a type of 
reversing motor and control for use on 
washing machines and drying tumblers. 
The equipment consists of a type CS 
washing machine motor, a_ reversing 
switch and a linestarter. 

The washer motor is designed to with- 
stand frequent full voltage reversals and 
these are effected by connecting across the 
line. Low plugging torque permits the 
motor to stop and reverse gradually. 

Mechanically, the motor is the standard 





Westinghouse CS type of construction, 
including open end brackets, sealed sleeve 
bearings, high quality insulation and sin- 
gle shaft extension. 

The control unit employed is the stand- 
ard linestarter, which may be used with a 
ture of filaments for radio tubes. The 

The reversing switch is driven by 
means of a chain from the washer or 
dryer. Operation of the mechanism is pos- 
sible at all speeds, and contacts are of 
standard type. 
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Note how the Stewart 
Process made this 
vacuum cleaner avail- 
able to housewives 
with average 
pocketbooks 


WwW 


casting in which a complete housing 

is produced in two halves, making 
an assembly that not only improves the 
quality of cleaner as a household utility, 
but also reduces its cost. 


i Picast is an example of Stewart die- 


The Stewart process provides strong, light 
weight, interchangeable die-cast parts, ac- 
curate to the thousandth of an inch, and 
possessing exclusive detail refinements at- 
tained only by Stewart Engineers. Due to 
their accuracy of detail and perfection of 
finish, machining, handling and assem- 
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EconomicaALiy 
cast by Stewart - - 


bling expenditures are almost eliminated. 
Thus manufacturing operations are sim- 
plified and unit costs measurably reduced. 


Manufacturers, who believe that their 
production details are too complicated, 
are invited to investigate the economic 
advantages of die-casting. A Stewart En- 
gineer will be glad to call and discuss 
your requirements with you, or we will 
submit definite information upon receipt 
of blue prints or samples of your present 
production. 





THE STEWART DIE-CASTING CORPORATION 
4500 Fullerton Avenue, Chicago, Illinois 


Detroit os Pittsburgh 
Newark 





Dayton owe St. Louis 
Cleveland 

















Index of Raw Materials, Parts, Electrical Equipment 


For all electrical products including electrically operated machines and appliances 


Trade Names—Manufacturers’ Names—Local Addresses 


The names of all manufacturers are grouped alphabetic- 
ally under the heading for the product they manufacture. 
Trade names also appear in alphabetical position under 


sulating varnish 


the subject identifying the product. Thus “‘Linolac” in- 
will be found in alphabetical position 
under the heading “Paint, Varnish, Lacquer.” 


Note: The Classified Index of ELECTRICAL MANUFACTURING is limited to those subjects of interest to the 


specific field which it covers, for obvious reasons. 


complete Classified Index of all electrical commodities bought, 


sold, or-used by Electrical Supply Jobbers, Contractors, Dealers, Central Stations and other electrical industry outlets 
appears regularly in each issue of ELECTRICAL RECORD as heretofore. 





MO 1@ 
en ee crmsay teem, Mich. armor ronss De jarwood, Nd. pring tong ae aes 2415 Forestdale Ave., Cl 
Bobnalite. See Bohn Aluminum & Brass Corp. Camden, te ete? Co» Camden, Ark rian, Ohio. a e.. Cleve- 
ALUMINUM Bstes & Sons, E. B., 5844 Grand Central Terminal, New delphia. Pa. ria Sts. Phile- 
yy ye ty Globe Metal Spinning Go 118 Centre, New York, N. ¥. Segur. See Electrie Service Supplies Ce 

Aluminum Co. of America, 2444 Oliver Bidg., Pittsburgh. Hemill Produciz, Inc., 103 Mott, New York, N. 


Twine, Armature. 
ARMATURE & COIL SPRAY GUNS. See Spraying Out- 
&RMORING MACHINES. See Wire Manufacturing Ma- 


ARMS, FLEXIBLE. ee nme ae Metallic. 
asB es — Shades. 


Tape. See Ta . oo 

Wire See 

Yarn and Thread. fee") Tere and Thread. 
ASBESTOS 


Sheet, Paper, Mill Board, Lamber. 
Ambler Asbestos Shingle & Sheathing Co., Ambler, Pa. 
Gasco. See Eastern Asbestos Co. 
astern Asbestos Co., Providence, R. I. 
ferode & Asbestos, Inc., New Brunswick, N. J. 
Johns-Manville Corp., New York. N. Y. 
ASBESTOS SLABS 

Slabs & Barriers for Switchboard. 
Asbestos-Ebony. See Johns-Manville, Inc. 
Ambler Asbestos ae & Sheathing Co., Ambler, Pa. 
@ecelecd, Inc.. Wayne, Mich. 


BAGS, Vacuum Cleaner 
Merrimack Mfg. Co., Boston, 


BALANCERS, Armature 
(Dynamic Balancing Machines—Balancing Ways). 


a. Mfg. Co., Rockford, Ill. (Ways). 
Armature Coil Equip. Co., 2415 Forestdale Ave., Cleveland, 
0. (Machine). 
Bowsher 


Co., N. P., South Bend, Ind. 

Olsen Machine Co., Tinius, 500 N. 12th St., Phila- 
deiphia, Pa. (Machines). 

Sundstrand Machine Tool Co., Rockford, Ill. 

Twentieth Century. See Machine Tool Co. 
Vibration Specialty Co., 1534 Winter, Philadelphia, Pa. 


(Machines). 
BALL BEARINGS. See Bearings, Ball and Roller. 


BANDING RAGES, Armature 
Columbia Machine Wks Malleable Iron Ce., Atlantic 
Ave. & Chestnut 8t., calle 


is Ee 
Blectric Service Supplies Co., 17th & Cambria Sts., Phila- 
delphia, Pa. 
Peerless. See Electric Service Sree Co. 
Ridion Company, Frank, Boston. 
oa ‘Switehboard. See Slate: on Soapstone; also 


BARS, BUS. See Brass, Bronze & Copper; also Aluminum. 
SARS, Commutator 
Anaconda. See American Brass Co. 
American Brass Co., Waterbury, Conn. 
Buckeye Tempered Copper & Brass Co., Mansfield, O. 
Cameron Electric Mfg. Co., Ansonia, Conn. 
Cemmutator Co., 121 N. Front, Minneapolis, Minn. 
Blectric Materials Co., North East, Pa. 
Eureka Metal Products Corp., North East, Pa. 
Homer Commutator Co., 4748 Hough Ave., N. E., Cleveland. 
Rome Brass & Copper Co., Rome, N. Y. 
BASES, Radie Tube. See Radio Molded Parts. 
BASES, Reading Lamp 
Metal, Pettery. Wood & Glass. 
American Ring Co., Waterbury, Conn. 
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Insulation Mis. Co., New Yerk Ave. and ‘Hackimer St. 
Brooklyn, N. 


Ind. 
& mot = ie Springs, Colo. 
eae ne Homestead Ave. Conn. 


Ba 
BATTERY CUT ours. Bee Switches, iateery. 


Instruments, Pocket. 
BATTERY JARS. See Jars, Battery, Glass; also Rubber; 


also Molded Insulation. 
BATTERY OXIDES. See Chemicals, Battery. 
BATTERY SALTS. See aa. ‘Battery. 
BEAD CHAIN. See Chain, Socket. 
BEADS. Chandelier. See Crystals. Chandelier. 
BEADS. insulatin 
Amertcan Le 


Martindale Elec. Co., 1262 W. Fourth, Cleveland, O. 
Struthers Dunn. Inc., 1135 Race, Philadelphia, Pa. 


Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa. 
BEARINGS 
Ball & Roller. See Bearings, Ball & Roller. 
Graphite. See Bearings, Oil-less. 


Oil-less. ae? Bearings, Oil-1 Oll-less. 


See Bearings Bushings. 
BEARINGS, Ball and Roller 
Ahlberg Bearing Co., 312 E. 29th, Chicago, Ill. 
Auburn Ball Bearings Co., 73 Clarissa, ecnaeter, ee A 
Bantam Ball Bearing Co., South Bend. Ind. 
Bearings Co. of America, Lancaster, Pa. 
s+ oe See Schatz Mfg. — 
Fafnir Bearing Co., Now Bitats, Conn. 
Federal Bearing Co., Poughkeepsie, N. Y. 
Gurney. See 


Hyatt Roller Bearing Co., Newark, N. J. 
Hoffman. See Norma Bearings 
McGill Metal Co., Valpara’ 
Marlin-Rockwell amestown, N. Y. 

Mathews Mfg. Co., 104 Gold, Worcester, Mass. 

New Departure Mfe. Co., Bristol, Conn. 

Nice Ball Co, ‘(Nicetown), Philadelphia, Pa. 
Norma- Hoffman ngs Corp., Stamford, Conn. 

Roller Bearing Co. of America, Whitehesd Rd., Trenton, 


Schubert. 
Standard Steel & 
Strom Bearings Co., 4 Palmer, Chica: Tm. 

8. K. F. Industries, 40 E. 34th, New York, N. Y. 
Timken Roller Bearing Co., Canton, 0. 
Torrington Co., Torrington, Conn. 


BEARINGS, Oll-Less 
arome Oilless Bearings Co., 149 Berkeley, Philadelphia, Pa. 
M. C. See Sees. Metal Corp. 


& Hopper, ee ee ee ee: 


Beowss 
Bound a Oll-\eas Breok, N. J. 
Burlington sn fearing Oo. Bound Wis. 


Cleveland Greshite Bronze e- 880 E. 72nd, Cleveland, O. 
Electric Railway Equipment Co. Chureh, New York, N. Y. 
Elreco. See Electric we, “Equipment. ¢ : 

Graphalloy. See Graphite aes 
Graphite nae Co., ae, N. 

Lubrite. See Merriam Bros., Yonkers, x. , A 
Merriam Bros., 185 Amory, Boston, Mass. 
Metal Saw & Machine Co., Springfield, Mass. 
Moraine Products Co,, First & — Sts., Dayton, 0O. 
Neveroil Bearing Co., Wakefield, Mi 

Nolu_ Oilless Co., 6 E. Johnson, Philadelphia, Pa. 
0. & 8. 215 8, Artillery, Detroit, ‘Mich 
Reliance. See Metal Saw & Machine Co. 

Seib an vone Woodturning Co., 98 Boyd Ave., Jersey 


City, N. 
United states Graphite Bearing Co., Saginaw, Mich. 


BEARINGS AND BUSHINGS 
(For Armature Shafts.) 

—, Bearing Co., 101 Transportation Bidg., Indianap- 
olis nd 

Ajax ‘Metal Co., Philadelphia, Pa. 

American Bronze Corp., Berwyn, 

Bohn Aluminum & Brass Corp., Detroit, Mich. 

Bunting Brass & Bronze Co., Toledo, our 

Damascus Bronze Co., 

Durex. See Moraine Products Co. 

Federal-Mogul Corp., Shoemaker & Lillibridge Sts.. Detroit, 

Flood City Mfg. Co.. Johnstown, Pa. 

Johnson Bronze Co., New Castle, Pa. 

Lumen Bearing Co.. Buffalo, N. Y. 

Moraine Products Co., First & Found: 

National Bearing Metal Corp. (More-Jones Brass & 
Div.), 4930 Manchester Ave., St. Louis, Mo. 

United States Graphite Co., Saginaw, Mich. 

eee Chain Transmission. See Chain, Power Trans- 
mission. 


BELTS, Rubber 
Molded Cord Rubber Belts for Electrical Appliances. 
Fav Rubber Products Co., Elyria, O 


Gilmer Co., L. H., Cottman & Keystone Sts. (Tacony), 
Philadelphia, Pa. 


Sts., Dayton, 0. 
Metal 


BENDING. & Bending. 

BINDING ‘POSTS. Bee Posts, Binding. 

BLADES, Fan 

Estes & Sons, E. B., 5844 Grand Central Terminal Bldg. 

New York, N.Y. 

, Spee-Dee Elec. Mfg. Co.. 199 Lafayette, New York, N. Y 
Torrington Co., Torrington, Conn. 
BLUESTONE. See Chemicals, Battery. 

BOARD, Fuller. See Cloth and Paper. 
BOARD, Press. See Cloth and Paper. 
BOMBARDING MACHINES. See Machines, Lamp Making. 
BOWL HOLDERS. See Fixture Fittings. 


BOX & CABINET BUSHINGS. See Bushings, Bor @ 
Cabinet. 


BOX BOARD 
Container Corp. of America, 111 W. Washington, Chieago. 
Mid-West Box Co, 111 W. Washington, Chicago. 


BOXES, Fibre 

Container Corp. of America, 111 W. Washington, Chieage 

Corrfibre. See Container Corp. of America. 

Mid-West Box Co., 111 W. Washington, Chicago. 

BOXES, Sheet Steel. See Cabinets, Sheet Steel. 

BOXES. Wood. See Cabinets & Boxes, Wood. 

BOXES AND WRAPPERS 

Agar Mfg. Corp., Whippany, N. J. 

Brown & Balley Co, 417 N. Eighth, Philadelphia, Ps. 

Bulldog. See Pittsburgh Corrugated Paper Box Co. 

Campbell Paper Box Co., South Bend, Ind. 

Consolidated Paper Co., Monroe, Mich. 

Container Corp. of America, 111 W. Washington, Chieage 

Gair Co., Robert, 420 Lexington Ave., New York. (Boxes) 

Gator-Hide Kraft. See International Paper Co. 

Hinde & Dauch ‘ost Co., 304 Decatur, Sandusky, Ohio. 

Huntington Paper Box Co., Huntington, Ind. 

International Paper Co., 100 E. 42nd, New York, N. ; 

Lake Lithographing Co., 2570 Superior Ave., Cleveland, 0 
(Display Cartons.) 

Mid-West Box Co., a W. Washington, Dept. 36, Chicago 


National Folding Box Co,, New Haven, Conn. (Cartons.) 
Pequot Mfg. Corp., Glendale (L. I.), New York. 
Pittsburgh Corrugated Paper Box Co., Pittsburgh, Ps. 


River Raisin Paper Co., Monroe, Mich. 

Rockford Fibre — Co., Rockford, Ill. 

Sefton Mfg. Co., 59 Madison, Chicago, Il. 
Shuttleworth Carton Ry 474 W. Broadway, New York. 


BRACKETS, Instrument 

For Suspending Meters to Station Switchboard 
General Electric Co., Schenectady, N. Y. 
Roller-Smith Co., 289 Broadway, New York, N. Y. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
BRAIDING MACHINES. See Wire Manufacturing 


Machines. 
BRASS TUBING. See Tubing, Brass and Copper. 


BRASS, BRONZE AND COPPER 
Sheet, Rod, Bar. ; 

Anaconda. See American Brass Co. 

American Brass Co., Waterbury, Conn 

American Nickeloid Co., Peru, Ind. 

Baltimore Brass Co., 1212 Wicomico, Baltimore, Md. 

Baltimore r Mills, (Div. of General Cable Corp.) 
Baltimore, Md. 

Bohn Aluminum & Brass Corp., Detroit, Mich. 

Bohnalite. See Bohn Aluminum & Brass Corp. 

Bridgeport Brass Co., 774 E. Main, Bridgeport, Conn. 

Buffalo — Die Cast Corp., 100 Arthur, Buffalo, N. Y. 

Dallas Brass & Copper Co., 820 Orleans, Chicago, tm. 

Durbar. See Buffalo Bronze Die Cast Corp. 

Electric Materials Co., North East, Pa. 

Federal-Mogul Corp., Shoemaker & Lillibridge Sts., Detroit, 

Higgins Brass & Mfg. Co., 12435 Dequindre, Detroit, Mich. 

Michigan Copper & Brass Co., 5851 W. Jefferson Ave., 
Detroit, Mich. 

Nickeloid. See American Nickeloid Co. 

Plume & Atwood Mfg. Co., 474 Bank, Waterbury, Cons 

Scovill Mfg. Co., Waterbury, Conn. 

Seymour Mfg. Co.. Seymour, Conn. 

Taunton-New. Bedford Copper Co., Taunton, Mass. 

Titan Metal Mfg. Co., Bellefonte, Pa. (Rods and Forgings.) 

Western Cartridge Co., East Alton, Ill. 

BREAKERS, Cirevit. See Circuit Breakers. 

SRESSES. Wheatstone. See Instruments, Laboratory Stand 


ard. 
BRONZE. See Brass, Bronze ana Copper; also Casting® 
BRONZE, Phosphor. See Phosphor Bronze. 
BRONZE POWDER, Aluminum. See Aluminum 
BRUSH HOLDERS. See Brushes, Commutator 
BRUSHES. Carbon. See Brushes, Commutator 
Graphite. See Brushes, Commutator. 
Metal Graphite. See Brushes, Commutator. 


BRUSHES, COMMUTATOR 
(Brushes. Brush Holders and Flexible Leads.) 


Brush lolder@ © ...ccccccccccscccccccscseccecs See B 
Carbon, Graphite, Metal Graphite.............+- See C 
Flexible Leads and Pig Tails.............++++ See L 
RUE se csc ie Seon kl cee ees secceweN See 8 
I kid ne. acca wes Kobe ed akes ee weee See W 

Kanane City, Mo. + 


Automotive Mfg. (Co. ae a 
B. B. See Becker Bros Elec’! Corp 
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Get our new 120-page Die Set Guide a 
Listing 70,000 Sizes > 
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Select your own 
standard 
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Baumbach Standard Automatic Oiled 


DIE SETS 


Made of 25% Steel 


The Product 
That Built 
Our Modern 


Plant 


E. A. BAUMBACH MFG. CO. 


GENERAL OFFICE & WORKS 
1810 SOUTH KILBOURN AVENUE, CHICAGO, ILLINOIS 






For an efficient joint 
on a motor shaft — 


specify 
ONEIDA 
FLEXIBLE 
COUPLING 


It will prove a life-preserver to your 
electric washer or oil burner. 

Oneida Flexible Coupling eliminates vi- 
bration and lost motion at points where 
it is most necessary to longer and safer 
service. Another point: this added pro- 
tection will cut down sales resistance 
on your products. 


HH DELBEE RUBBER CO. 


Set S 
wir ae Syracuse, N. Y. 















By the use of 
Die Cast Parts 




















Illustrated here are only a 
few castings where substan- 
tial savings have been effected, 
due to partial, and in some cases, total 
elimination of costly machining opera- 
tions. Castings are made from Aluminum, Zine, 
Lead and Tin Base metals, alloyed to suit your 
particular requirements. 














Send Blue Prints or Samples for Quotations 





DIE CASTING DIVISION 


Barnhart Brothers & Spindler 


Monroe and Dhroop Streets, Chicago 
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“teen. Fe... rir © 


C— 5 jccsdien, Ww. J. ie . 
Qrend Centeal Tosuioal, New York, N. Y. 
Marks Elec. Co., Hiram, 304 Woodward Ave. 


onto ines 8 . ihe aa Oe 
Perfection Supply Co., 98 Park Pi, New 
York, N. Y. a press" Ge LRT Begeouet CWSHL 
ty TS See ee 
a Co * dessteese Sa 
Reaction. = Baylis 
Bome Wire On Div of General Cable a * 
Corp. Rome, K. Y. tet" aieis“hdaas. Y 
— & Co, Geo W., i108. Ninth, 
St. Louis, Mo...... Stacie cies tafe Sen c 
Bpee-Dee Elec. Mfg. Co., 199 Lafayette, New 
York, N. Koons eeeserege Sochecmcen ¢ ae 
Speer rbon . Mary’s, cocccscccee ce 
Stackpole Carbon Ce., St. Mary’s, Pa.... C 
Sterling. See Carbon 
— S- Products Co., North Rd, 
Deus: Sigatasbhabsheese sooce C 
Gatversal. be Ceaphite a 
Weber Elec. Brooklyn Sta., Cleveland. C L 


sqeenes, PNEUMATIC SPRAYING. See Spraying " Out- 


BRUSHES FOR Saue CLEANERS 
Omaha Brush Co., 320 N. 15th, Omaha, Neb. (Brushes 


rebristled.) 
Osborn Mfg. Cs., 5401 Hamilton Ave., Cleveland, Ohio. 
BUGGIES, Armature. See Lifts, Armature. 


BU ULSS, Glass 


Glass Bulb b Co., 229 2ist, Brooklyn, N. Y. 


y Glass Co. QO. 
SUNCHING MACHINES. See Wire Manufacturing 


Machines. 
BUSHINGS, SHAFT. See Bearings and Bushings. 


BUSHINGS, Box and Cabinet, Porcelain 
Appleton Electric Co., 1704 Wellington Ave., Chicago, Ill. 
Columbia Metal Bor Co., 226 E. 144th St., New York, N. Y. 
Harter. See Multi Elecl. Mfg. Co. 
Knex Porcelain Corp.. Tenn. 
Minerallac Electric Co., 25 N. Peoria, Chicago, Ill. 
Multi Electric Mfg. Co., 210 N. Ogden Ave., Chicago, IIL 
Nelson Plant City, Fis. 
CABINET GRILL CLOTH. See Cloth, Untreated 
CABINETS, Fibre 
Gegtinentet- Diamond Fibre Co., Bri . Pa 
Vuleawood. See Continental-Diamond Fibre Co. 
CABINETS, Refrigerater. See Cabinets 
CABINETS, Sheet Steei 
Stamped and Turned-up Boxes and Cabinets. 

Acme Blow Pipe & Sheet Metal Wks., New Orleans, La. 

4 


ASSIST 


Your Sales in 
Metropolitan 
New York 


Your 


New York 


distributor 


Electrical Manufacturing 


Adam Electric Co., Frank, St. Louis, Mo. 
ae. Co., Aurora, IIL 

American Metal Wks., 4868 Stanton Ave., Philadelph ipnia, FS 
American Steel Furniture Co., 27 W. 24th, New York 


Co., Aurora, Ill. 
Benjamin Elec. Co., 1378 E. 16th, Los Angeles, Cal. 


Cole Metal Crescent 
Colt’s Patent Fire Arms Mfg. Co., Hartf % 
Commmanta See. Mfg. Co., 59 Golumbus 8q., San Fran- 
Columbia Metal Bor Co., 226 E. 144th, New York, N. Y. 
Columbian Steel Tank Co., 1505 W. 12th, Kansas City, Mo 
Commercial Mfg. & Supply Co., 1443 Delaware St., Denver. 
Creiger Electrical — 609 W. Lake, Chicago, Ill 
Diamond Elec’l Mfg. Co., 1830 E. 16th, Les Angeles, Cal. 
Dowman-Dozier Mfg. Co., 1314 Murphy Ave, 8. W., 


Electric Apparatus Co, 704 N. Hals Chicago, Ill. 
Electric Panelboard Co., 426 “eo N. Y. 


Exchange 
a 4 Co., 2 Ave. L, Newark, N. J. (Polar- 
Fouch Elec. tg. ¢ Co., 105 N. Ninth, Portland, Ore. 
Greater N ork Metal ay ~. Inc., 143 W. 19th, 
New York. 

Green Elec. Co., 31 N. Water, 
Gurney Sheet Metal Wks., 718 E. ath, Lang Beach 
Hauer, J. B., Driggs Ave. and N. llth, Brooklyn, Brooklyn, N.Y. 
Holzer Sheet Metal Wks., Inc., New Orleans, La 

Mfg. Co., 2520 24th, t, 
Isert Co., J. H., 1284 . . 

M Products Co., 129 30th, N. YF 


Hardware Co., jew A 
tan Blec. Co. 2914 First Ave., S.- Seattle, tela, 9. 
Elec. Products Co., Blvd. at 14th, Long Island 


Oe 

Milwaukee Vault & Cabinet C Co., pe Market, Milwaukee. 
M , 1951 

National Metal Box eat ee ba & tbo Sts., Brooklyn. 


Newran Elec. & Mf, 
Par-Metal Products 3519. 4ist, Long Island City, N. Y. 
49 x, “tn. Cleveland, 0. 


Rezloh. See Holzer Sheet Metal W 
Robbins & Myers, Inc., Springfield, = 
Security. See Aurora Steel Products Co. 
Standard Metal Bor Cp. on Geena St., Brooklyn, N. Y. 


Star Metal Box Co., Brooklyn, N. Y. 
= mis te Co., 420 Schroyer Ave. 


Superior —_— 

Tenner & Co .» Wm. F., 511 8. Sharp, Baltimore, Md. 
United Meta] Box Co., 473 President, Brooklyn, N. Y. 
Unitea Sheet Metal Was. 575 Howard, 


San_ Francisco. 
sa Metal Box & Products Co., 316 Colt, Irvington 


Wadsworth Elec. Mfg. Ce., Covington, Ky. 
Wiegman & Co., E. M., 1908 i, St. Louis, Mo. 
Wurdack Elec. Mfg. Co., 4444 Clayton Ave., St. Louis. Mo. 


CABINETS AND BOXES, Wood 

Accurate Molding Corp., 20 Morton, Brooklyn, N. Y. 

Adler Mfg. Co., Louisville, Ky. 

Adler Royal. See Adler Mfg. Co. 

Ampere. See Donehue Lumber Co. 

ae ennaans Co., Inc., 1035 Seattle Blvd., 

ash. 

Aston Cabinet Mfrs., 1223 W. Lake, Chicago, Ill. 

Boehm Cabinet Co., J., 2216 W. 63rd St., Cleveland, O. 

Carion. See Art Woodworking Co. 

Carolina Wood Products Co., Asheville, N. C. 

Carrom Co., Ludington, Mich. 

Caswell-Runyon Co., Huntington, Ind. 

Cheney Piano Action Co., A. C., Castleton, N. Y. 

Chickasaw Furniture Mfg. Co., Memphis, Tenn. 

Clinton Corp., 342 Madison Ave., New York, ‘ 
Conrades Mfg. Co., 1942 N. Second, St. Louis, Mo. 

Corlieth Cabinet Mfg. Co., St. Mary’s, Pa. 

Cory Cabinet Corp., Springfield, Mo. 

Detxer “‘o., Geo., Henderson, Ky. 

Ebert Furniture Co., 225 W. 34th, New York, a *, 

Effein & Sons, Frederick, 44 Central Ave., Brook > 

Empire-United Hat Block Co., 312 E. 22nd, New York. 

Estes & Sons, E. B., 5844 Grand Centeal ‘Terminal Bidg.. 
New York, N. Y. 

Excel Phonograph Mfg. Co., 400 W. Erie, Chicago, Ill. 

Excello Products Corp., 4836 W. 16th, Cicero, Ill. 

Federal ae Products Corp., 206 Lexington Ave, New 


: , Metropolitan & Morgan Aves., Brooklyn, 
Grand Rapids Furniture Co., Grand Rapids, Mich. 
Harper M Cassopolis, Mich. 


Seattle, 


ory, N. C. 
Hubbell, H. L., 59 Market Ave., N. W., Grand Rapids, 
Woodworking Co., 46 Wooster, New York, N. Y. 


ros. 

3 4 Rano, Buffalo, N. Y. 

‘ohn G., 13 Baxter, New York, N. Y. 

Knorville, Tenn. 

National Cabinet Co., New Philadel hia, 0. 

New Box Co.. Greenfield. 

Ohio Valley Cabinet Co.. Wheeling (¥ (Warwood), W. Va 
Oneida Cabinet Corp., Oneida 


= a= Co., Holland. Mien 
Co., 16th & Indiana we Philedelphia, Pa. 
Radio Allied Mfrs. Corp., 1340 8S. Michigan Ave., Chicago, 


City 


REACH 


Every Dealer, Dealer-Con- 
tractor, Contractor, Central 
Station and Jobber within a 
radius of 50 miles of New York 


Radio Cabinet Mfg. Corp., Fumiture Mart, 
Kadio Cabinet & Mquipment Co., 1504 Vine, Philaseloae 
Mfg. Co., Div. of Pillied Lumber Ce., Swanten, 9 


Brooklyn, N, Y, 
New = 

Tessier Bros. 355 Brides Riskieoten te 

d ‘ Stokes Ave and Sk s. 


Stettner Phonogr Corp., 669 Kent Ave. 
ARV. Gath, New York, N'Y. 


‘ingSela, 

Ave., New York,, N. ¥, 

CABLE ARMORING MACHINES. See Wire Manufy 
Machines 


turing 
CABLE TEST SETS. See Instruments, Portable and Swita. 


CABLING MACHINES. See Wire Manufacturing Mashing 
CANDLES, Fixture 


per. 
Brandywine Fibre Products Co., ae = Gerda 
Cleveland Container Co., 10800 Berea 

Franklin iste Specialty Co nits Lat ete, New York, N. 

+ ow 

Phoenix Glass a nose ae . 
Remington Mfg. Barnum ve., Bridgeport, Cons. 
Seamless. See Fibro Products 
see Fintere Fittings. 


CANOPY (Canopies). 
Insulators. See a 


Switches. See Switches, Sna 
CAPACITORS, RADIO. See Radio Circuit Components. 
CARGON, tg ag ® w 
Marks El cedward Ave., Detreit, 
CARBONS, ae See Carbons. = 


Are Light. 

CARBONS 
yg Are Light. 
Becker Bros. Elecl Corp., 23 N. J iy 
Blanck & Carrier Corp., 115 W. 63rd, New York, N. 
Columbia. See National Co, 
Daylight. See National Co. 
See aA Carp. 


CASEIN PLASTICS. See Molded Insulation. 
CASES, Eliminator. See Cases, Eliminator. 
Piashlight. See Cases. Flashlight. 


CASES, Eliminator 

Brumberger Co., 252 Pearl, New York, N. 

Grand Sheet Metal Wks., 176 Grand, New Yer, Rt 
Karp Metal Products Co., 129 30th, Brooklyn. 
CASES, Einenignt 

Bridgeport Co., fee E. Main, Bridgeport, Coens. 
— Fibe "apecialty Co Newport, Del. 

t. Louis Paper Can & Tube Co., St. Louis, Mo. 
Gaterunaa Battery Co., 1250 Ontario, Cleveland, 0. 
CASTINGS, Aluminum. See Castings, Aluminum. Als 

Castings, Copper, etc. 

Brass. See Castings. 

Bronze. See Castings. 

Copper. See Castings. 

Die. See Castings, Die. 

Monel Metal. See Castings. 

Steel. See Castings, Steel. 
White Metal. See Castings. 


CASTINGS, Aluminum 

Aluminum Co. of America, 2471 Oliver Bldg., Pitteburss 

Berks Foundry & Mfg. Co., West Hamberg, Pa. 

Bohm Aluminum & Brass Corp., Detroit, Mich. 

Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. ¥. 

Dick Bros., Inc., Reading, Pa. 

Euteka Metal Products Corp.. North East, Pa. 

Monarch Aluminum Ware , 9301 Detroit Ave., Cleveland 

National Bronze & Aluminum Foundry Co., 88th & Lam, 
Cleveland 0. 

Quality Aluminum Casting Co., Waukesha, Wis. 

Tenual. See National Bronze & a Foundry Cs 

Veco Mfg. Co., South Norwalk, 


CASTINGS 

Copper, Brass, Bronze, Monel po. White Metal. 

Anderson Mfg. oa, Albert & J. M., 289 A, Boston, Mam 

Berks Foundry & Mfg. Co., West Hamberg, Pa. 

Bohn Aluminum & Brass Corp. , Detroit. 

Bonnell Elec. Mfg. Co., 192 Chambers, New York, aS Y 

Bridgeport Castings Co., 250 North Ave., Bridgeport, Cem 

Central Pattern & Foundry Co., 3737 S. Sacramente Av. 
Chicago, Ill. 

Chase Brass & Copper Co., Waterbury, Conn. 

Chicago Hardware Foundry Co., North Chicago, Ill. 

Davis & Zuckerman, 514 E. 11th, New York, N. Y. 

Delta Star Electric Co., 2437 Fulton, Chicago, Ml 

Dick Bros., Inc., Reading, Pa. 

Eureka Metal Products Corp., North East, Pa. 

Faries Mfg. Decatur, Ill. 

Federal-Mogul Corp., Shoemaker & Lillibridge Sta, 

Harsch, John, Bronze & Foundry Co., 11612 
Ave., Cleveland, 0. 


Detreit, 
Madiss 
6 


DETAILS 


on request. 


Write 


METROPOLITAN ELECTRICAL NEWS 


Devoted to New York Metropolitan District 
Electrical Activities. 


461 EIGHTH AVENUE 
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We invite you 





to our 

exhibit 

at the 
oa he ; Sixth Annual 
‘eae Radio World's 
ater, N.Y Fair 
>. thames New York, Sept. 23-28 
me Booth 4—Sec. EE 
uae 
' York, N.Y. 


Here are two coil spools in exact 
pert, Conn. relationship as to size—the larger, 
for the coil in a dynamic reproducer ; 
the small one, for a phonograph 













pick-up. 

0a Donen 

etreit, Mis 

Chicage, Il 

® & % 

i 

D. 
This ts a moulding for the 
new “Clarostat’” wire-wound 
volume control. 

de Moulding for Che 


- 1 Radio Industry since its 
beginning It was only natural that pioneer radio 


: : Scranton But- 
manufacturers came to Scranton Button for mouldings since _tonhasmouided 
, Pittsburg ° . a ‘ . these ‘new ris 
= Scranton Button s long experience in moulding for all indus- _**e_ bases. 
ra tries dispelled any doubts as to results. Many of those 
vis. ° . { i d f th 
ounidry Ob pioneers names are paramount in radio today—most of them 
etal. ae still depend on Scranton Button accuracy and beauty attained 
. 
York, HY in mouldings of LACANITE, BAKELITE and PHENOLIC. 
amente AM. 
a 








=“ THE SCRANTON BUTTON COMPANY 


" Plants at SCRANTON, PA. and AUBURN, N. Y. 






NEW YORK, N. Y. DETROIT, MICH. 
50 Union Square 114 East Lawn Ave. 
CLEVELAND, O. AUBURN, N. Y. 
4900 Euclid Bldg. 40 Washington St. 


SCRANTON, PA. 


419 Cherry St. The two knobs shown 


here are fine examples of 
today’s trend in radio 4 
architecture. Natural 
wood effects obtained to 
match cabinets, 


CHICAGO, ILL. 
645 Washington Boul. 





DIE CASTINGS 


ELIMINATE MACHINING 


WHY NOT SEND YOUR 
INQUIRIES TO US? 












Twin City Die Castings Co. 
Talmage and 33rd Aves., S. E. 
MINNEAPOLIS, MINN. 


CASTINGS—Continued 
McGill 


Meta: co., Valparaiso, Ind. 
National Bronye & Aluminum Fuundry Co., 88th & Lazy, 
Cleveland, v. 
Oluo Vattern Wks. & Fy. Co., 2730 Spring Grove Ave., 
Cincinnau, v. 
Rabun SKronze Foundry, 617 West Belgrave, Huntington 


Park, Cal. 
Sterling Art Metal Wks.. 40 Purvis, Long Island City, N. ¥ 
Tenual. See National Bronze & Aluminum Foundry Co 


CASTINGS, Die 
“ve Tool & Die Casting Ce., 1654 Holton, Milwaukee, 


Alemite pees Casting & Mfg. Co., 2640 Belmont Ave., Chi 
cago, 

Allied Die-Casting Corp. Long Island City, N. Y. 
Alumac, See Aluminum Co. of America. 

Aluminum Co. of Awerica, 2471 Uliver Bidg., Pitisburgt 
Aluminum lndustrie? tne 2438 Beekman, Cincinnati. uv 
American Brass Co, VJ/aterbury, Conn. 

Anaconda. See American Lrass Co. 

American Die Casting VCo., 2040 Dominick, Chicago, Ill. 
Badger Die Casting Co., (36 East Bulfalo, Milwaukee, Wis 
Barnhardt Bros. & Spindler, Monroe & Throep St., Chiceae 
Bohn Aluminum & Lass Corp., Detroit. Mich 

Bohnalite. See Bohn Aluminum & Brass Corp. 

De-Li See buvehie: Die Custing Lo. 

Doehler Die Casting Co., 386 Fourth Ave., New York. \ * 
Federal-Mogul Corp., Shoemaker & Lillibridge Sts., poem. 
Franklin Die Casting Corp., 826 Gifford, Syracuse, N 


Ullinois Die Castings Co., 551 W. Congress, Chicago, in 
Krone-Seebek Die Casting & Mfg. Co., 2935 W. 47th. 
Chicago, Ill. ; 
Milwaukee Die Casting Co., 289 Fourth, Milwaukee. Wis 
Newton Die Casting Corp., 146 Munson, New Haven Cun. 
Paragon Die Casting Co., 2701 N. Crawford Ave., Chicago 


Perfectson Vie Casting Corp., 
Cleveland, VU. 

Permite. See Aluminum Industries. Ine 

Phoenix Die Castings Co., 21 Illinois, Buffalo, N. Y. 

Stewart Die Casting Co., 4500 Fullerton Ave., Cnicago, I!) 

Superior Die Casting Co., 875 E. 70th, Cleveland, Ohio 

Twin City Die Castings Co., Talmadge and 33rd Aves.. 
8S. E., Minneapolis, Minn. (White Metal) 


CASTINGS, Gray a. 
American Engineering Co., Philadelphia, Pa. 
Athens Foundry Co., Athens. i’a 
Barlow Foundry Co., 551 N. J. BR. 2 Ave., Newark, N J 
Foundry Co., Newark, N. 

Foundry & Mfg. Co., West Hamberg, Pa. nF 
Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y. 
Bridgeport Castings Co., 250 North Ave., Bridgeport, Conn. 
Chicago Hardware Foundry Co., North Chicago, Ill 
Dick Bros., Inc., Reading, l’a. 

Eastern Malleable Iron Co., Naugatuck. Conn. 

Fairmount Foundry, Inc., Third & Westmoreland 
Philadelphia, Ta. 

Forest City-Walworth Run Fuondries Co., 2500 W. 

° | oO. Co. P 

ray Iron Foundry Co., Reading, Pa. 

Milwaukee Grey Iron Foundry Co., 3910 Mitchell, Mil- 
waukee. \V's. 

North Lebanon Foundry Co., Second & Canal, Lebanon, Pa. 

North Wales Macn. Foundry Co., North Wales, Pa. 

et Machine Co., Bridgeport, Conn. 

Iron foundry, L., 357 Wilson Ave., Newark, N. J 
an ote. Pine St.. Jersey City, N. J. 

St. es io Castings Co., 7701 N. Conduit Ave., 
anis, Mo 


Union Mf, New Bri Conn. 
Ge Bante ae = Ee. ‘Ave. at 36th, Chicago, IIL 


CASTINGS. Steel 
Bonney-Floyd Co., Columbus, Ohio. 

Fastern Steel Casting Co., Ave. L & Edward &t., 
, Steel & Iron Corp., 2907 Fourth, 
pittsburgh, Mallesble Iron Co., Pincha, Pa. 
Riverside Steel Casting Co., em Ave., Kearney. 
CEMENT, 'S Commutator 
Anehorlute. Technical Products Co. 

Commutator camanan See Withington Div. of Marnot Co. 
onductalute. See Technica] Products Ce. 

Rate, Sesere 5. 1129 W. Fifth, N. W., Canton, 0. 
Pixkwick. Technical Products ; 

Ideal Senioettter Dresser Co., 1039 Park Ave., 


Imperial. See Martindale Electric Co. 

Martindale Elec. Co., 1262 W. Fourth, Cleveland, O. 
Mitehell Rand Mfg. Co., 19 Vesey, New York, N. Y 
. 


4u6 Lakeside Ave., N. 


Sts., 
27th, 


Newark. 
a. @. 


N. J 


Sycamore, 


FIREPROOF ELECTRICAL INSULATION 


Cold sets without heat. 
Sticks like solder 


ux EXPERIMENTER’S 
OUTFIT 


12 different assem- 


bling and insulating 
cements -— $2.00 post 
prepaid. 


ATi is CEMENy Ask aus about your 
arta tierce PROOF cementing problems. 


TECHNICAL PRODUCTS Co. 
Pittsburgh, (6) Pa. 


Electrical 








DIE CASTINGS 


Permanent Mould Castings 


VUR 36 yeurs’ experience in DIE-CASTING 
enables us to give you QUALITY and SERVICE. 
ALLOYS the very best used in all castings closely 
checked by our own METALLURGIST. Let our 
engineering department explain the savings possi- 
ble in the use of die castings. We design and 
wake our own DIES. QUOTATIONS made on 
parts NICKEL or CHROME plated. GOOD 
WILL reflects as an index to our large number 
of satisfied customers. 


FRANKLIN DIE CASTING CORPORATION 
826 Gifford St., Syracuse, N. Y. 


Pioneers of the Die-Casting Industry 





Perce-Lute. See Perfection Supply Co. 
Perfection Supply Co., 98 Park PL, 
Wias Mica ©vo.. 26 St. Andrews Place, Yonkers, 

Technical Products Co., Pittsburgh, Pa. 

Westinghouse Klec. & Mfg. Co., Kast Pittsburgh, Ps 
Withington Div. of Marnot Co., 50 Thayer, Boston, Mass. 


CEMENT, Liquid Porcelain 


New York, N. Y. 
N. 


Auchorlute. See Teehnical Products Co. 
Fire Lete. See Teohnical Products Co. 
Insa-Lute. See Technical Products Co. 


ukunite Co., Passaic, N. J. 
Pateh-O-Namel. see Technical Products Co. 
Repairet Mfg. Co., Milwaukee, Wis. 
Stupakoff Laboratories, 6627 Hamilton Ave., 
Technical Products Co., Pittsburgh, Pa. 
Thermold. sce Technical a Co. 
CHAIN, Chandelier (Fancy). See Crystals, Chandelier 
CHAIN DRIVES. See Chain. Power Transmission 


CHAIN, Fixture 

acco. See American Chain Co. 
american Chain Co., Bridgeport, Conn. 
Chase Brass & Copper Cv. 

@astern Chair Works, 308 E. 22nd St., New York, N. f. 
Faries Mfg. Co., Decatur, Ill. 

Globe Metal Mfg. Co., 2122 E. Hazard, Philadelphia, Pe 
H. & O. Chain Co., So. Norwalk, Conn. 

xewark Meiai Mfg. Co., 
Plume & Atwood Mfg. Co., Waterbury, Conn. 

Rodale Mfg. Co., 200 Hudsun, New York, N. Y 

~eele & Johnson Mfg. Co., Waterbury, Conn. 

Universal Metal Chain Co., 75 Clymer, Brooklyn, ‘1 


CHAIN, Power Transmission 
taldwin Chain & Mfg. Co., Worcester. 
Buston Gear Wks Sales Co., Norfolk renee. Mass 
imamond Chain & Mfg. Co., Indianapolis 
Link-Belt Company, 910 S. Michigan hw e eiinien: Th. 
Morse Chain Co., Ithaca, N_ Y. 

Ramsey Chain Co., Inc., Albany, N. Y. 

Reeves Pulley Co., Columbus, Ind. 

Renold Boston. See Boston Gear Wks. 

Union Chain & Mfg. Co.. Sandusky, O. 
Whitey Jifg. Co., Hartford, Cenn. 
CHAIN, ag 
American Chain Worka. 12 Wooster St.. 


Conn. 
Nora, Conn. 
. See Crystals, Chandelier. 
CHANDELIER CRYSTALS. See Crystals, Chandelier 
CHANDELIER FRINGE. See Crystals. Chandelier 


CHARGERS, Magnet 
Charging, Remagnetizing. 
Colpin Corp., 6110 S. Main, 
Cowie Elec. Co., E. 8S., 1823 Wyandotte, Kansas City, Mo. 
Fore Elec. Mfg. Co., 5255 Wabada Ave., St. Louis. Mo 
Scintilla pane Co., Inc., Sidney, N. Y. 
servwell Sa 2 oe, 1749 N. Winchester Ave., Chicago. 
Valley Blectrie Co. 221 Forest Park Bivd., St. Louis. 
CHEMICALS, 


aati 
Electrolyte, Battery Salts, Battery Oxides. Sal Ammoniac., 
Bluestone, Manganese. 
Cooper 2° Co., Coaries. a ‘oe chk N. Tsontts ‘ 
Simer & Amend. 208. “beds Ave., New York, N “y: ‘ 
Electrex. See Goodyear Genie oo. Inc. 
ae 7 Soe — + Degen. © 
Gener: etallic ersey City, 
Globe Chemical Co., Murray Rd. and Bis tus B. \B.. 
Cincinnati, O 


Goodyear Chemical Co.. 20 w Fae New York. N. Y. 
wrasselli Chemicai Cv., inne eland, on 
Kalbfleisch Corp., 200 Sth Ave. New York NOT 
Klipstein Co., 644 Greenwich, New Yerk, N. ¥. 
Merrimac Chemica! cv., 14% state, Boston, Mass. 
Powers-Weightman-Rosengarten Co., Philadelphia, Pa. 
Voltah. See Powers-Weightman-Rosengarten Co. 
Wah Chang Trading Corp., 233 Broadway, New York, N. Y. 


CHEMICALS, Refrigeration 

ansul Chemical Co., Marinette, Wis. 

arctic. See Roessler & Hasslacher Chemical Co. 

Carbide & Carbon Chemicals Corp., 30 E. 42nd, New York, 
N.Y. (Butane & Isobutane.) 

oy Se of America, 50 E. Gat, Rew Fan, x. Y. 

Roessler & Hasslacher Chemical Co., 709 Sixth Ave., New 
York, N. ¥. (Methyl Chloride, Pinst Chloride.) 

Virginia Smelting G,, ¥ West eee. Va. Sets Dioride.)} 

Shremium Plating. See Plating & Finishing 

CHUCKS, Magnetic 

J & H Elec. Co., 161 Clifford, Providence, 

simmons. See Taft-Pierce Mfg. Co. 

taft-Peirce 

Walker Co., O. 

SIRCUIT BREAKERS 


4ir_and Oi] Circuit Breakers and Oil Break Switehes 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
anderson Mfg Co., 
,utomatic Reclosing Cireuit 
automatic Switch Co., 517 E. 
Surke Controller Co., 369 Le: 
Yendit a Corp., 838 


Boston, 
Cramblett Engineering Div. 
286 Milwaukee, Milwaukee 
Cutler-Hammer, Inc., 
General Electric game 


Bridgeport, 
Hart & etn Diy, 
Conn. 


Pittsburgh, Pa 


22 8. 6th, Newark, N. 4 


New Yera. 


Los Angeles, Cal 


Louis, Me. 


R 1 


New York, N. ¥ 
(South Boston, 


eo Controls Co., 


1288 St. Paul Ave., Milwaukee. 
Section W-234, Merchandise Dept. 
of Arrow-Hart & Hegeman Elec. 
Co., Hartford, He) 
Hartman Electrica) Mfg. Co., 31 E. Fifth. Mansfield, Ohio. 
High Tension Elecl. Specialty Co., 500 Washington, Abing- 


ton, Mass 
Hiteaco. See High Tension Elecl. Specialty Co 


Gear r at. 


Manufacturing 
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DIE MOLDED CASTINGS 


Aluminum, Tin, Zine and Lead Alloys 










Send Samples or Blueprints for 
Quotations 


Get Our Prices 
They Will Interest You 


BADGER DIE CASTING CO,, 


156 East Buffalo St., Milwaukee, Wis. 





H. & H. See Hart & Hegeman Div. 


aay “therm. ove Allen-Bradley 
T. E. 


Co. 
an, ee Co., 19th and Hamilton su, 


wine — S. South ae, Wis. (Of) Switches, 
“taple Cc., . indianapo! ind. 

Martindale fie Co., 1262 wv *Fourth, Cleveland, QO, 
Minibraker. see burke , Co. 


Controller 
Roller-Smith Co.. 239 Broadway, New zee, ¥. % 


Surp., 208 Rawson, Long Island City, N. Y, 
ieee. -! l. T. 8. Circuit Breaker (e 


‘estinghouse & Mfg. Co., East Pittsburgh vs. 
gee TESTERS. See and (Circuit. 


Fuse 
EANER BAGS, Vacuum. see Bags, Vacuum Cleana 
CLEANER GRUSHES, Vacuum. See Brushes ‘or “wie 


CLEANERS, Metal 

Vakite Progucis, . 26 Thames, 
CLIPS, Fuse. see Fuse Clips. 
CLIPS, Heater Plug 

Gray Bros. ce., Piano, Ill. 

CLOCK SWITCHES. See Switches, Time. 

CLOTH GEARS. See Gears and Pinions, Compesition. 
aerm neue SPEAKER DIAPHRAGM. See Cloth, Un- 


3LOTH RADIO GRILL. See Cloth, Untreated. 


CLOTH, Untreated 
soyle & Co., John, 112 Duane, New York, N. Y. 


New York, N. 1 


anvas, “‘Aeroplane Cloth,’’ Cotton Duck, Drill, Diaphragm 
loth, Grill Fabrics, etc 
Mitehell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 


findall Fabrics Corp., 
‘Grill Cloth) 


CLOTH AND PAPER, Insulating 


200 Madison Ave., New York N.Y 





Cloth, Insulated ......... See ¢ 

Paper, Insulated ....... ia } 

Fibre Paper (Fish Paper) a F 

Press Board (Fuller Board)....See b 

Tn E> 6ub éamilccéudiieseswhes Gees See * 
acme Wire Co.. New Haven, Conn........ Cs P 
armce. See Rogers Paper Mfg. Co. 
armatite. See Mica Insulator Co. 
noes 6 Co., William. 268 4th Ave., New 

Os ndetit Si nie 6che abe Seeks ; v 
Cae. See National Vulcanized 

0. 

Carbeloid Products Corp., 15 Park Row, 
MEL. 0 tion 6nckegeotdnedaechady< GC... Ba 
Case Brothers, Inc., Highland, Park, Conn... .. P ..8B 
Sage Mfg. Co. Unionville, Conn.............- x 
‘ase & isley ‘Press Paper Co., Oneco, Conn. |: .. 
Seloron Ce., Bridgeport Pa.. ones Fem 
C-F. See National Vulcanized “Fibre “Co. 
—— Mica Co., 345 Campbell, Valparaiso, 

PERMEReESEN 6 SECOSRERES ENG 4 6aR6b600 CS «a ow al 
Columbian Rope Co., Auburn, N. Y.. os os Se 
Contineatal-Diamond Fibre Co., Bridgeport, e 
De_Jenge & Co., Louis, 69 Duane, New 

Es: Re SOIR ck evcceccccoccte cove P ive 

See Dexter & Sons. 

Dexter & Sons, C. H.. Windsor Locks, Conn 

Condenser Tissue.) 
Oitelectric Mfg. Co., St. Louis, Mo........ € © F B 
Electrite. See West Virginia Pulp & Paper Co. 
syoereid. See Wilmington Fibre Specialty Co. 

Electric Co., Merchandise Dept., 

B Dh bitcehnacheeéonséseue GC .. Ea 
chandise Dept., Bridgeport, Conn........ © s. Pa 
dartford City Co, Hartford City, Ind. 


Paper 
(Glagsine Cuan Tissue). 
Gewitt & Bres., C. B., 16 Ferry, New York C .. r 
— See Stevens Paper Mills. 
See Tarentum Paper Mille Co. 
saute Varnish & Insulator Co., Irving- 
ke Rr ee ee cs rv 
eg Se re Se eee 8 
200 Varick, New York C 8 P.. 8B 
&. 19 Vesey, New 


SOO e we eee ere eeeereesaee 


Ohmoid. Fibre 
Old Hick. m,Wimiatin Prine Sve Cc. B. 


Peerless. See National Vulcanized Fibre Co. 
Rogers Fibre Co., 210 Lincoln, Boston, Mass... .... F .- 


aogers Paper Mfg. Co., South Manchester, 
Conn. 


PLUG CLIPS 


Made in large quantities on special machines. 
Manufacturers buy from us for less than it 
would cost them to make their own contacts. 
Shall we mail samples and prices to you? 


CONTRACT WORK—lIet us 
manufacture your product and 
serve as your factory. Write us. 


GRAY BROTHERS, Inc., Plano, Ill. 
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eae eee ae FS | 
WHAT DBO YOU DEMAND IN LAMINATED PRODUCTS? 


eh Pa. 

“ireuit. 

| Cleaner 

for Vernye 

N. 1 

pesition. 

Cloth, Un- 

Zz 

Diaphragm . 
rk, N. Y. 

fork. N.Y S 


* ~ Eastern Distributor 
General Fabricating Co., 
165 Greenwich St., 
s pr New York City, N. ¥. 
BP a 


Central Distributor 
oe Insulation Corp., 
2 Ps Washington St., 
by S 
































Textolite explosion chamber, 12 in. high, 144 
in. diameter. Will withstand 1500-kv. and 
hydrostatic pressure of 925 Ib. to sq. in. 


Do you demand Great 
Mechanical Strength? 


This explosion chamber for 220-kv. circuit 
breakers is fabricated in one piece—re- 
placing a model of six parts of various 
materials. It is an outstanding example of 
the use of Textolite laminated in modern 
electric apparatus. 





vv vUuwT 
x 


This piece exemplifies the remarkable 
mechanical and electrical properties of 
Textolite laminated. And it strikingly 
illustrates the skill acquired by G-E tech- 
nicians in producing millions of pounds of 
Textolite laminated in the last seven years. 





General Electric is prepared to furnish 
Textolite laminated in standard grades for 
all known uses, and to develop special 
grades for specific purposes. Consult the 
nearest General Electric office. 





JOIN US IN THE G ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 8 P.M., E.S.T. ON A NATION-WIDE N. 


GE} re ELECTRI 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y¥., SALES OFPICES IN PRINCIPAL CITIE! 
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SUNDH Control 


for Elevator Control 
Fire Pump Control 


Pressure gulators 
AC d DC Float Switches 
an Automatic Starters 


Manual Starters 
Speed Regulators 
Machine Tool Control 
Magnet ore Switches 
Valves, 

Transfér Switches 


Sundh Electric Co., Inc. 
Newark, N. J. 





CLOTH AND PAPER, 
re b Fifth Ave., 
mc Tissue.) 


insulating—Continued 


N. 2. ne oe Bat itt Ae te 50 8 Pf? 
ey Fitth Ave. New 

‘ork. (Varised Fibrobeard)....... .... +. ++ B 
Btevens 4 Millis, Windsor io B 
Tarentum Mfils Co., Tarentum, Pa......P.... 
Turbenite. Brand oy Wn. Pe. > 
Warren Mfg. , 943 Madison Ave., New 
was De a ne ane es eas 

Ave., lew York.........-. esnseveset . iB 





See Ree e eee RET ee eee eeeHeeeee 


Sick Ramee tae 1208 St. Pout Ave, Milwaskes, Wis 


COIL (Collis). 
Ammar = ad Fittings Tension. 
Geos {Redio). Radio < Components. 
& See Ovens. 
Electromagnet. Coils, Finished. 


one Machines, Armature & Field 
Tamping Tools. t emoint on 


Acme . Boston, 

San ae 4 

ero- ero » 

Aero Products, Inc., 4611 Ravenswood Ave., , Ill 
Auth Electrical Co., 422 B. S3rd S&t., New Yera 


8. m2. 
Bunnell & Co, J. H., 82 Park Place, New Yi Bs 


d. 
Marion So., Fort Pe cn a 3 
. Co., 312 Mul! . Toledo, Ohio. 
-» 226 ys e 


Mfg. Co., 3610 Superior Ave, Cleve 


Mer Co. os 134th St., New York, N. Y. 
Pol et Mi ew Yo 
Robertson- Davis (o.. W_ Superior, 

. ‘— F., is. 532 West 22nd St., New York, 


N. = 
Wire Co. (Div of General Cable .), Rome, N. ¥ 
a cats ewe“ 397 Phillips. Polede, oO. 


t. 
Toledo &t Commutstor Ce 22423 Smead Ave., Toleda 
Pad 


<= Qevles Magret Co., 15 Exchange Place, Jerse, 
J. (Electromagnetic only). 
COMMUTATOR 
Bars. See 


Bars, Commutator. 

7 Cement. Commr —. 
Dressers. Stones, Comy «a: 
Leaenees. See Compounds commutator. 
Kottitea. See am? Second Hand. 
Slotting Files. See aril Cammutstor’ Sitting 
Slotti es. es, 
Fighteners. Ree Commutator. 
Truing Devices. See Tools, Commutator Truing. 


COMMUTATORS 

Derby Commutator . Derby. Conn. 

Electric ate Co., North East, Pa. 
1 Products 


Burek North East, a" 
—— Co., 4748 Hough Ave., N. E., Cleveland, 


Toledo § d Commutator Co., Toledo, O. 
MMUTATOR BRUSHES. See Brushes, Commutator. 
co 


COMPOSITION PULLEYS. See Pulleys, 
10 


COMPOUNDS, Commutator 


Allen Co., Inc., L. B., 6750 Bryn Mawr Ave., Chicago, Ill. 


Armstrong. See Elec. Power Maintenance. 

Consistency. See Warren Lubricant Co. 

— Crucible Co., Jos., Jersey cas. N. J. 

Doe & Co., Walter S., Kent, 

Gales. See McLennan & Co. 

Goldmark Co., James, 83 Warren, New York, N. Y. 
Kester Solder Co., 4210 Wrightwood Ave., Chicago, Ill. 
McLennan & Co., K., 1751 est 35th, Chicago. 
Perfection. See Warren Lubricant Co. 

Sanderson. See Warren Lubricant Co. 

Spermo. See Warren Lubricant Co. 

Trotters. See Goldmark Co., James. 

Warren Lubricant Co., 22 Maurice, Buffalo, N. Y. 
COMPOUNDS, Sealing. See Wax and Compeunds. 
CONDENSER UNITS, Refrigerator 

Bush Mtg. Co., Hartford, Cenn. 

ator & Mfg. oi Riopelle & E. Grand Ave., 


. M 
Rowe-Turney Radiator Co., Rome, N. Y. 
CONDENSERS, Radle. See Radio Circuit Components. 
CONDENSER TUBING. See Tubing, Brass and Copper. 
CONNECTORS, Pin-Plug 
Klieg! Bros. Universal Electric Stage Ltg. Co, 321 W. 
50th, New York, N. Y. 
CONNECTORS, Wire 
Ideal Commutator Dresser Co., 1039 Park Ave., 
Ill. (Solderless-Tapeless). 
CONTACT POINTS. See Points, Contact. 
CONTAINERS, Shipping. See Fibre Board Products. 
CONTROLLERS, Motor 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Anderson & Co., c J., 53 W. Jackson Blvd., Chicago, IL 
SS: Switch 154 Grand, New York, N.  . 
Ine, ames ru: 1893 Sedgwick Ave., New Yora 

a Co. 869 Lexington Ave., me 

eal ats one E. 152nd, Cah ne er: 
° land 

Condit Elec’) Mfg. ‘Corp.; 838 Gummer St (Berth Bosna. 


Sycamore, 


Cutlet-Himmer” Mite. =. 1288 

e =. Paul _, Milwause. 
Diamond Elecl. Mfg. Co., 1330 N N 6th, Los Angeles, Cal. 
oo. See Blee, “Cuatrsiier & dite Co. rei a ia 
Eiectric Controle: & Mfg. Co., 2700 E Broth, Cleveland, 0. 


Electrite. See Sundh El 
ec. Co. 


ectrie » Schenectady, N. Y. 
Horni Signal Mfg. Corp., 515 Greenwich, New York. 
Div. “ Square D Co., S. Pierce & 


— com, 251 W. 19th, New York. 


ir tea 
Monitor Go, 51 ~~ 
Naticnal — Controller 


Chicago 

aultqweion Specialties Co., 
Chicago, IL 

Resisto. See Allen-Bradley Co. 

Rowan Controller .. 806 N. Holliday, Baltimore, Mo 


Baltimore, Ma 
Co., 5315 Ravenswood Ave. 
728 8S. Sacramento Blvd. 


Union Elec. Mfg. Co., 934 Toneas Ave., Milwaukee, Wis. 
Elec. & 


Westinghouse Mfg. Co., East Pittsburgh, Pa. 
K. See me. § & Mtg Co. 

COPPER. See Brass, Bronze and Copper; Ly Castings 

COPPER TUBING. See Tubing, Copper 

CORD TIPS. See 


Cord. 
CORD, Tinsel. See Tinsel Cord & Thread. 
CORDS, ee 


Stupakoff Laboratories 27 Hamilton es: Pittsburgh, Pa. 
CORES, RESISTANCE coiIL ae Lava) 
American ‘Lava . 14235 Will Chattaneoga, Tens. 


Lava 
Kirchberger & Co., M., 1425 87th, Brooklyn, N. Y. 
Lavite. See Steward ‘Mfg. Co 


Tennessee Co., Chattanooga, Tena. 

XL. See Mfg. Co. 

CORES, RESISTANCE COIL (Refractory 
Porcelain) 


American Lava Corp., 1425 William, Chattanooga, Tena. 
Co., Akron, O. 
/_ ae Se See ie. Be 


Leuthan Mfg. Co., Liverpool, O. 
Stupakoff Laboratories, 6627 Hamilton Ave., hem. ~ 
Thermal Syndicate, 58 Schenectady Ave., Brooklyn, N 


See 
Woolley, Inc., .W. Douglas, East Liverpool, O. 
COTTON DUCK. See Untreated. 
COTTON SLEEVING. See » Cotton. 
COUNTERS, Revolution. Seo 


COUPLINGS, Shaft (Flexible-insulated) 
Aser Fiegible Crepling Os., Westteud, N.Y. 
artlett 

Bond Co., Charles, 617 Arch, Philsdetphia, Pa 
Brown Engineering Co., 123 N. Third, Reading, Pa. 
Falk Corp., Milwaukee, Wis. 

Nelbee Rubber Co., Syracuse, N. Y. 

Francke. See Smith & Serrell. 

General Electric Co., Schenectady, N. Y. 

Grundy. See —_, Co. 


Kanti Lever. See Brown Engineering Co. 

Krone-Seebek Die Casting & Mtg Co., 2935 W. 47th, 
Chicago, Til. 

Lipe, W 


. C., Syracuse, N. 

Lovejoy Tool Wks., 325 W. Tonto, Chicago, Ill. 
Mather. See Bond Co. 
Nuttall Wks., of Westinghouse Elec. & Mfg. Co., 

less Ave. & Harrison St., Pittsburgh, Pa. 
Oneida. See Delbee Rubber Co. 
Smith & Serrell, 5 Halsey, Newark, N. J. 
Webster amos Co. = N. Kostner Ave. Chicago, Ml. 
Wood's Son Chai 4 Pa. 
COVERING MACHINES, WIRE. See Wire Manufacturine 


CUPS, G lie 
Rowen ucts Corp., Auburn, New York. 
Gits Bros. “ye 4 Co., 1960 S. Kilbourn Ave., 
Lunkenheimer Co., Cincinnati, Ohio. 
il 
Se tee tate. Co., 1960 8. Kilbourn Ave., Chicago, IIL 
1 


McCand- 


Chicago, Iil. 


ELECTRO 


MAGNETS 


FOR 


ANY REQUIREMENT 


For Solenoids 


Electrically 
A.C.and D.C. Operated Vaives 
Special Magnet 


Remote Control 
to Suit Your Switches 
Job Door Sw 


cers Sw. 

tches 
ELECTRIC VALVE MFG. CO. 

68 Murray St., New York, N, Y, 






cut . Battery. 
cuTTi ine a ouTrIT®, met Metal” ‘Se "Welding and Cutting 
CRANES, Floor. See Lifts, Armature. 


CRYSTALS, Chandelier 
Crystals, Prisms, Beads, Chains, Fringes 
Venezia. See Harrison & Co., Arthur. 


Crystal s 

Foslite. See Harrison & Co., Arthur 

Friedlaender Co., 49 W. 23rd, New York, N. J. 
Hirschberg, Shuts & , 268 4th Ave. New Yor Ny 
Nelson Co., 15 W. 87th, New York, N.Y. (Importer.) 


Rialto I Co., 112 W. 4th, wee ot nee Y, 
7 ’ . 
=o - ym Wks. Philadelphia 


ce E. 27th, New York, N. ¥. 
CURRENT INDICATORS. See Peeket. 


DASHBOARD METERS. 


Switchboard. 
OECALCOMANIA 
Meyercord Co., 120 S. La Salle, aoe. ti. 
Novar. See Palm Fechteler & Co. 
Palm Fechteler & Co., 67 Sth Ave., New York, N. Y. 
DIALS 


DIALS, Enameled 

Whittier Co., “—. B., Pequabuck, Conn. 
OlIAPHRAGM trea’ 
DIE CASTINGS. "Se See Castings. Die ste 
DIE MA See Dies, Die’ Make 

DIE seTs. 


Baumbach Mfg. Co., 1810 Kilbourn Ave., Chicago, Mil. 
Danly — Specialties, Inc., 2104 S. 52nd Ave., Chi- 


oc” vies. Sus Giada, Ste ent Rumen. 
DIES, "DIE MAKERS 
Beaver Mfg. (Co., 625 N. Newark, N. J. 
Eureka Tool & Machine Co., 42 Walnut, Newark, N. i 
Mareck & Nebel, 255 Greenwich, New York, N. Y. 
bises, Armature 

Steel Discs, pa, _Remtnations, and Segments for Motors aaé 


American i Co., 978 E. 64th, sg o. 
Cleveland Armature Works, 4732 St. Clair A Soret 
Hercules Elec. Steel Corp., 145 Lafayette, New ‘York 
Lamination Stamping Co., 764 Windsor, Hartford. Conn 
Niagara Machine & Tool Wks., 637 Northland, Buffalo, 


i Ee 
Valley _ Appliances, Inc., 634 Lexington Ave., Rochester, 


Willor Mfg. Corp., Mercer, New exert. =. Y. 
DRAWING MACHINES, WIRE. Wire 
Machines. 


ORIVE SCREWS. See Screws, Drive. 
ORIVES. CHAIN. See Chain, Power Transmissies. 
Wostinghonse lew kr atts. Ca 

se Elec » East Pittsb - Pa. 
“lark Controller Co., 146 E. 152ad, Gieveland 6. 
Miehl Mfg. Co., Elizabeth 


Electric 
EBONITE. See Rubber. 
ELECTROLYTE. See Chemicals, Battery. 
ELECTROMAGNETS. See Coils, Finished. 
ELECTRODES FOR GAS SIGNS 
Ane Neon Sign Corp., 549 W. 132nd St., New York, 


Eisler Electric Corp., 756 S. 18th, Newark, N. J. 
Manhattan Elecl. Supply Co., 510 Sixth Ave., New York. 
Q. a S. De Vry Corp., 333 N. Michigan Ave., Chicago, 


ELECTRODYNAMOMETERS. See Instruments, Laboratery 
Standard. 


SLEMENTS, Heating. See Units, Rods and Grids. 


ENAMELING MACHINES (For Magnet Wire) 
(See Also Wire Manufacturing Machines). 

American Insulating Ce., 519 Huntington Ave.. 
Philadelphia. Pa. 


ENGRAVING MACHINES 
Portable Beng, ond Fetestal Cutts ter Macking yetel 
Brewster Co., Wm., 30 Church, = York, N. Y. 
Neckel. See Preis & Co.. Inc., H. 
Eisler Electric Corp., 756 8. igen Newark, N. J. 
(Tube Base _ Branders) 
“ngravograph Corp., 12 Vestry, ow York, N. Y. 
apb. See —— Co., 
Albert Supply Co., Seeeninin lows. 
Gerton . 


ee » Racine, Wis. 
reis & Co., Inc., H. P. seem. N. J 
Schmidt, Inc., Geo. T., 4100 Ravenswood Ave., Chicago, Ill. 


ENGRAVING, Radio Panel 


Engraving to Order. ; 
Eastern Specialty Co., 3551 N. Fifth, Philadelphia, Pa. 
®tch-O-Gravure. See Insuline Corp. of America. 
General gr sag Co., 165 Greenwich, New York, N. Y. 
lobe Mfg. Co., 101 Spokane St., Seattle. Wash. 
'asuline Corp. of America, 78 Cortlandt, New York, N. Y 
New England Products Co., 232 Greenwich, New York. 
Preis & Co., Inc., H. P., 227 Fulton, New York, N. Y. 
Schwenke Machine Engraving Co., 2086 Woodward Ave.. 

roit, 

Verichrome Laboratories, 4614 Spring Grove Ave., Cincinnati. 
Wright Radio Co., 114 Exchange, Rockland, Mass. 
EYELETS 
“att Bros. & Co., 


Waterbury, 
eee © Button & Moulding Co., 835 S. Main, Water- 
ury, 


Waterbury Button Co., 8385 S. Main, Waterbury, Conn. 
FABRIC, Radle Grill. See Cloth, Untreated. 
SABRIC SHADES. See Shades, Fabric. 

FAN BLADES. See Blades, Fan. 


\ 
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BAK 





THE MATERIAL OF 






Air-Way Sanitary System Switch of Bakelite Molded. 


Electrical Manufacturing 





Made by Airway Elec. Appliance Co., Toledo, O. 


Air-Way develops an improved switch through 


the use of durable Bakelite Molded 


WITCHES on portable appliances 

are subjected to more severe ser- 
vice than those on other types of equip- 
ment. To provide an improved switch 
of unfailing durability, the manufac- 
turers of the Air-Way cleaner have 
adopted one of Bakelite Molded to re- 
place the cold molded product formerly 
used. 


The new, compact switch housing is 
formed of two Bakelite Molded parts, 
so accurately formed that they fit to- 
gether without machine work or tool- 
ing of any kind. The parts for ten 
housings are formed in a multiple cav- 
ity mold in a single press operation. 


The switch lever is also formed of this 
material. 


Bakelite Molded possesses high 
mechanical and dielectric strength, and 
will not crack, crumble or deteriorate 
in service. The surface of this material 
is permanently smooth, and the lus- 
trous finish is durably attractive. 


Bakelite Engineering Service 


Intimate knowledge of thousands of: varied 
applications of Bakelite Materials combined 
with eighteen years’ experience in the de- 
velopment of phenol resinoids for electrical 
uses provides a valuable background for the 
cooperation offered by our engineers and 
research laboratories. Write for Booklet 
52M, “Bakelite Molded.” 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 


Chicago Office, 635 West 22nd Street 


BAKELITE CORPORATION OF CANADA, LTD. 163 Dufferin Street, Toronto, Ont. 


REGISTERED 








LITE 


U. &. PAT. OFF. 


A THOUSAND USES 


“The registered Trade Mark and Symbol shown above may be used only on products made from materials 


manufactured by Bakelite Corporation Under the capital ° B" is the numerical sign for infinity. or unlimited 
quantity It symbolizes the infinite number of present and future uses of Bakelite Corporation's products.” 
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re kh 7 


Wicks for Motors 
Lining for Fan Bases 


Lining for Lamp Bases 
Packing for Radio Trade 


WESTERN FELT WORKS 


4029-4133 Ogden Ave., Chicago 
NEW YORK DETROIT CLEVELAND ST. LOUIS 





FEET, Feit 
Brawley, T. R., 279 20th, Brooklyn, N. Y. 
FELT 


Advance Felt & Cutting Co., 609 W. Lake, Chicago. 
American Feit Co., 211 Congress, Doan, Mass. 
Booth Felt Co., 460 = Brooklyn, 


Brawley, T. R., 279 Brooklyn, x. ¥. 
Western Felt Wks., 4029 Ogden Ave., Chicago, Ill. 
FERRULES 


Chase Brass & Copper Co., Waterbury, Conn. 

Clark Metai Products, 490 Hancock Ave., Bridgeport, Cena 
mes & Sons, Iinc., L. F., Allentown, Pa. 

Massactiusetts Machine Shop, Inc., Boston, Mass. 

Pattwon-MacGuyer Co., Providence. R. 1. 

Platt bros. & Co., Waterbury, Conn. 

Risdon Mfg. UCo., Naugatuck, Conn. 

Scovill Mfg. Co., 99 Mill, Waterbury, Conn. 

Watervury Brass Goods Corp., Waterbury, Conn. 

Waterbury Button & Moulding Co., Waterbury, Conn. 


FIBRE BOARD PRODUCTS (Solid and Cor- 
rugated) 
Container Corp. of America, 111 W. Washington, Dept. 36, 
Chicago, Ill. 
Mid-West Box Co., 111 W. Washington, Chicago. 
Serton Mfg. Corp., 59 E. Madison, 
FIBER CANDLES. See Candles, Fixture. 
FIBRE GEARS. See Gears and Pinions, Cemposition. 
vaper. See Cloth and Paper. 
Radio Panels. See Radio Molded Parts. 
Shipping Containers. See Fibre Board Prod:zts. 
Vulcanized. See Fibre, Vulcanized. 


FIBRE, Phenol 
Moisture Proof; Sheet, Rod, Tubes. 
Aico. See American Insulator Corp. 
American Insulator Corp., New Freedom, Pa. 
Amerine. See American Insulator Corp. 
Armite. See Spaulding Fibre Co. 
Bakelite-Dilecto. See Continental Fibre Co. 
Campbell Fibre Co., Heather Ave., Stanton, Del. 
Campbellite. See Campbell Fibre Co. 
Continental-Diamond Fibre Co., Bridgeport, Pa 
Fibroc Insulation Co., 430 Lincoln Ave., Valparaiso, Ind. 
end ae Insulation (Co., 4638 Spring Grove Ave., Cin- 
cinnat: 
Franklin Fibre Specialty Co., Wilmington, Del. 
Micarta. See Westinghouse Elec. & Mfg. Co. 
National Vulcanized Fibre Co., Wilmington, Del. 
Phenolite. See National Vulcanized Fibre Co. 
Spaulding Fibre Co., Speewenms, os 
Synthane Corp., 


Oaks, 
Vul-Cot. See National Vuleanized Fibre Co. 
Westinghouse Elec. & Mfg. Co.. East Pittsburgh, Pa. 


FIBRE, Vulcanized 
Sheet Tube, Horn, Fibre, Bushings, Washers, 


» Rod, 
Cleats, Screw Machine 
Brandywin 1462 Walnut St., Wil- 


cts. 
e Fibre Products Co., 

mington, Del. 
Conite. See Continental-Diamond Fibre Co. 
Continental-Diamond Fibre Co., age Pa. 
Delaware Hard Fibre Co., Wilmington, Del. 
Diamond F. See Continental-Diamond Fibre Co. 
Egyptian. See Delaware Hard Fibre Co. 
Electrosote. See Pantasote Co. 
Fibro Products Co., New Bedford. Mass. 
Franklin Fibre Specialty Co., ee, Del. 
Pyberoid. See Wilmington Fibre Specialty Co. 
Independent Laporatories, 50 E. 42nd, New York, N. Y. 
Iten Fibre Co., 5403 Bower Ave., Cleveland, 0. 
_ Rogers — Co. 
& Specialty Co., Newport, Del. 
Deastd) "SS"Wiiningy Finn” aoanticy So 
Pantasote Co., Inc.. 250 Park Ave., New York, N. Y. 
Reger "Wibre Ce i incr, Be oe 

«ers re Co., neoln, Boston, Mass. 
Spaulding Fibre Co., Tonawanda, N. Y. 
Standard Fibre Products Co., 36 Pleasant, Watertown, Mass 
Vul-Cot. See National Vulcanized Fibre Co. 
Vulcawood. See Continental-Diamond Fibre Co. 
Wilmington Fibre Specialty Co., Wilmington. Del. 
FIBRE WASHERS. See Fibre. 
FIELD COILS. See Coils. Finished. 


FILAMENTS, Incandescent Lamp 
Cohn, Sigmund, 44 Gold, New York, N. Y. 
Elec. Laboratories, 406 Jefferson St., Hoboken. 
it Supply Co., 1317 Willow Ave., Hoboken, N. J. 
Gilby Wire Co., Riverside Ave.. Newark, N. J. 
National-Harris Wire Co., 195 Verona Ave., Newark 
Suter & Nuetzi, 3709% Lisbon Ave., Milwaukee, Wis. 


Vacuum Tube Products, Steneck Trust Bldg., Hoboken, N. J. 


Volkmar & Sons, 187 Sylvan Ave., Newark, N. J. 
(Lead-in- Welds.) 


FILES. Commutator Slotting 
Ideal Commutator Dresser Co., 
Martindale Electric Co., 1262 W. Fourth, Cleveland, 0 
FISH PAPER. See Cloth and Paper. 

FITTINGS, Fixture. See Fixture Fittings. 

FIXTURE CANDLES. See Candles. Fixture. 

FIXTURE CHAIN. See Chain, Fixture. 

FIXTURE, Cellars. See Fixture Fittings. 


FIXTURE FITTINGS KEY 
I tater centbes suunsscxveewe See B 
Pn. -ochecgecnonsnsseecssn See B 
PD dpaGacews sos etensscbeccseaee See B 
a eS See eee aa See B 
Pe SE Rtn Venn bck teens ten des ton See I 
Finials (Brass, Giass and Porcelain)...See BR 
PR <sbidhe neceacsibadenscetesacet See H 
EN, MOUND 0:06065608000000 00000008 See B 

Ms 


N. J. 


1039 Park, Sycamore, Ill. 


See ewer eee etna ee eeeee 


ere eee 
Loops, Brass 
Leops, ilron 





acme Lighting Products, Inc., 

Ave., Cleveland, wv. Straps hecho ceeeeeneed 6 00 oe Ba 
American Chain o., Bridgeport, Conn. 

(Loopa and Rings.)..... 2... ceeecceeceeees Pies as as 
American Ring Uo., Waterbury, Conn. (Candle.).... 8 .. 
Appleton Electric Co., 1703 Wellington Ave., 

PEO °C. scandennecegbbbadsettesesé<es Bl 
Arco. See American Ring Co. 

Arrow Electrie Division of Arrow-Hart & 

Hegeman Elec. Co., Hartford, Conn. eee eS 
Artoloid. See Great Eastern Brass Wks... Ine. 
Art Metal Co., 3721 Dayton, Cleveland, O........H 
Banlite. See East Side Metal Spinning Coe. 
Banner. See Plume & Atwood Mfg. Co. 
Barton Brass Wks., 3627 Superior, Detroit.. B ..... 
Belmet. See B. & L. Metal Stamping Co. 
Bloch Bros., 88 Walker, New York............ Diss ee se 
Biandt Mfg. Co., 3727 Gratiot Ave., Detroit. B ...... 
Braun, J. G., 608 S. Pauline, Chicago, Ill. 

(Pressed Ornaments.)  ......ceceseecsccece B I 


B. & L. Metal sonpns 250 Moore, 

Brooklyn, N.Y. pe. Wali 

Demtiet BMG.)  cccccescscccnsseccccccccs @ 3 sxe 
Cambridge Brass Ce., Cambridge, Mass........ MD case a6 


Chase Brass & Copper Co., Waterbury, Conn B .. 8 . 
Chatham Metal PRD Bane sneet Corp., 


155 Distt, Mew Tem, BW. Zuccvccscscccccece BI... 
Cleanezy. See Dunlap Co 
Colonial Seems Co., Brill St. & Passaic Ave., 
POON, Te. De -soccnrcccesccoscccccecccecce B 
Crescent Brass ate. Co., "Reading, Mincoccs @ 
Crouse- H Solvay e . ° 8 


inds, Sta., Syracuse, N. ¥......... 8 

Diamond Needle & Mfg. Co., Torrington, Conn. 

(Hickies. ) as se 
Dunlap Co., John, Carnegie, iatiitahieee ko ve ee 
East Side Metal Spinning ‘= “"451 ‘Greenwich, 

New York, N. Y 
Eureka Tin Ware Mfg. Co., 135 W. 20th, New 

Mt “Sin! Ee sn e6taebOARRSARREeeSehbebines ¢% 06 8 
E-Z Up. 
Faries Mfg. Co., Decatur, I 
Flaherty Co., M. E., 28 S. Clinton, Chicago... .. I .. 
Fralick Co., 8S. R., 15 8. Clinton, Chicago.. I 
Franklin Brass Foundry Co., Reading, Pa.... 
Friedley - Sosaaet Co., _Chicago 
Grabler Mfg. » 6565 Sreedeww. 3. E., Cleve- 

BE, GD. scccccccccccsccccccccesescscoceoes 08 I 
Great Eastern Brass Wks., Inc., 182 Grand, 

New York, N. Y. (Spindles). 
Hart & Hegeman, Div. of Arrow-Hart & Hege- 

man Elec. Co., Hartford, Conn.............. .. -- Sirs 
Incandescent Supply Co., 468 West Broadway, 

New York, N. Y. 
Isco. See Incandescent Supply Co 
Jiffy. See White Mfg. Co., J. H.- 
Kwikon. See Fralick Co., S. R. 
Lakin. See Thomas & Betts Co. 
om ane Turning Co., 88 Walker, New 


Liberty Iron Pipe. $ Nipple Works, 62 Greene, 
Se Ws |. Nov cncdhconsensGactetesses ete B 
Liberty Machine -_ Wauwatosa, 
Light Metal Stamping Co., 310 isin. ‘si., West 
New York, N. J.. a 
L & EK Mfg. Co.. 440° aeateee. Brooklyn. ee 
L. & W. Brass Wks., 361 W. Superior, Chicass, 


Im. 
Madelite. See Belson Mfg. Co. 
M. 8. W. a Co., 1527 Niagara Ave., Buf- 





falo, N. DLs sROeACRSRNSCRSESERERZOSSCOS 5s esas 
Meta. Products Co., 210 Canal. New York.... B ..... 
Metro Iron ee Co., 191 Christie, New : 


York, N. 
Metropolitan- Columbia Mfg. Co., 714 Metropolitan 

Ave., Bretitiym, NH. YF. .cccccccscccecvescace i isdn ay 
Midwest Elec. Co., 1639 Walnut, Chicago, Tll.... I... 
Mid-West — Co., 14th & Chestnut Sts, 


Mame City, Bib. .cccccccscccccccccccsccees ss %e 
- % a 70 Washington, Brooklyn, 8 
eaten E: “7erbtgocscsspocgsscccesonasessseceses oe s+ 5 
Murlin Mfg. Co., Philadelphia, Pa............ asses 
ae = Products Corp., Pittsburgh, Pa. : 

MAME.) ccccccsccccceccccccsesecccsccccess co 


New Era Elec. Mfg. Co., 6725 Machinery Ave., 
N. E., Cleveland, O 
New Wrinkle. See Bryant Elec. Co. 
New York a Turning ome 568 Broadway, 
Wow Wetk, BM. Zoscccccccccerccccsccccccve B 
Nobolt. See Fralick & Co.. 8s. B. 
N. W. Cleat Receptacle Bracket, 2437 N. 29th, 
Philadelphia, Pa. ...ccccccccccccccccccccce ce I 
Onli. See Perfeclite Co. 
Pass & Seymour, Solvay Sta., Syracuse, N. pelea Sex 
Perfeclite Co., 1457 E. 40th, Cleveland.. «ova 
Pittsburgh Valve & Fittings Co.. Barberton. 0. ub an 
Plume & Atwood Mfg. Co., Waterbury, Conn. B..8H8 
Plumwood. See Plume & Atwood Mfg. Co. 
Plymouth. See Vester Sons, Alfred. 
Products Machine Co., Bridge Conn DB sé . 
Reading Brass Co., 141 Schiller “Reading. Pa. BI... .. 
Ribaysen Mfg. Co., J., 952 W. Lake. Chicago, M1. B.. .. 
Rodale Mfg. Co., 200 Hudson. New York.... B .. |. 
Sandow Tool Co.,” 1440 Bway, New York, N. ‘ 8... 
Scovill Mfg. Co., Waterbury. Conn B ets 
Simpalite. See Sprecher Mfg. Co.. P. W. 
Simplex. See Plume & Atwood Mfg. Co 
Springfast. See Plume & Atwood Mfg. Co. 
Square-G. See Grabier Mfg. Co. 
Standard Snap-Lite Corp.. 504 Jackson Ave.. 
Long Island City, N. Y 
Standard ae Spinning Co., 
Ss Ie | Be, seb Rberenencdbbebaseeserscese 
Star. See Peifeciite Co. 
Star. See Steel City Elee Co 
Steel City Elec. Co.. Pittsburgh. Pa.......... pia? ee 
Steele & Johnson Mfg. “o.. Waterbury. Conn. B .. 8 .. 
Stembridge & Brandt, 29 S. Clinton, Chicago, 
a. COM “RN Na who u6 cuss eho des cehiscas 2s ass 
Steeiias pains & Stamping Wks.. 476 Broome, New 


T. & B. See Thomas & Retts Co. 
Thomas & Betts Co.. 63 Vesey, New York...... I 
Uno. See Bryant Elec. Co., also Crouse- Hinds. 
also General Elec. Co., also Hart & Hegeman 
Ye. Co., also Pass & Seymour. 
United. See L & K Mfg. Co. 
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FIBRE—cu to any form 


Sheet, Rod, Tubing 


MICA 


VARNISHED CLOTH 


COTTON TAPES AND SLEEVING 


Everything for the Motor 
Send for New Insulation Catalogue 


THE CONSUMERS RUBBER CO 


CLEVELAND 


CHICAGO 
1302-4-6 ONTARIO ST. 320 WRIGLEY BLD@. 


United Metal Spinning Co., 440 Adelphi, 

ME Ms ER  cincccssncsas se eaenaten eer 
Vester, Suns, Alfred, 5 Mason, Providence, BR. I. B .. .. 
Victor. see Plume & Atwood Mfg. Co. 

Virden, Div. of Gill-Virden Co., 6108 Longfellow 

Bebe GHRPRNEEE, Greccesccccccccss -osccocse 8 se 
Walden Tool & Metal Mfg. Co., New Haven 

COMB, ce ccccccccccceccc cece cecereceseeeeses oe oe one 
Wameco. See Waterbury Metal Wares Co. 

Wateruury. Metai Wares Co., Waterbury, Conn... .. 8 ,, 
Weber — Co., Whitney Power Block, Cleve- 


. 


CN, OW. ows noses ccccccdedussiocuscvescescse Boss 
White aienal See White Mfg. Co., J. H. 
White Mfg. Co., J. H., 79 Madison Ave., New 

Ts Sas. Maseninndekinehasceceees se o¢eceeuse BS ss ae 
Wilhite Machine Wks., 1245 S. Hope, Los An- 

GEER, GAL, cccceccccccccccccccscccccccsoccs BS usw 


FLASHERS, Sign 
_— Flashers, Therma) Flashers, Flashing Sockets and 
ugs. 
Ajax. See Reynolds Spring Co. 
A. & W. See General Outdoor Adv. Co. 
Angelus. See Electric Sign Flasher Corp. 
Betts, inc., James H., 1393 Sedgwick Ave., New York. 
= Flashers, Thermal Flashers, Flashing Sockets ead 
ugs.) 
Betts & Betts Corp., 645 W. 43rd, New York, N. Y. 
(Motor Flashers.) (Thermal Flashers.) ———— Plugs.) 
— Sign Flasher Co., 280 Guttenberg, San Francise, 
Ca 
Commercial Elec. Co., 1203 E. Grant, Portland, Ore. 
Cramblet Engineering Div. of Time-O-Stat Controls Co, 
286 Milwaukee, Milwaukee, Wis. 
Diamond. see General Appiiance Corp. 
Dominic. See Kala-Flasher Co. 
Eagie Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 
Eleetric Signal Corp., 406 Fourth Ave., Seattle, Wash. 
Electric Sign Flasher Corp., 1826 W. yth, Los Angeles, Cal 
Figuregram. See Reynolds Electric Co. 
Flash QO-Lite. See Betts, Inc., James H. 
Flip-Flop. See Betts, inc., James H. 
Gem Engineering Co., Hempstead, N. Y. 
Gacor. See Generali Appliance Corp 
General Appliance Corp., 120 8th, San Francisco, Cal. 
(Flasher Button.) 
ral troler Co., 200 E. First, Dayten, 0O. 
Grazier Elec’! Products Co., Johnstown, Pa. 
Harrington-Seaberg Corp., 1708 Third Ave., Moline, IL 
Horni Signal Mfg. Co., 516 Greenwich, New York, N. ¥ 
Jimbetts. see Betts, Inc., James H. 
Kala-Flasher Co., 344 N. Church, Kalamazoo, Mich. 
Killark. See Betts & Betts Corp. 
Kontroler. See General Controler Co. 
Mercury. See Betts, Inc., James H. 
Opalume Sign System, Battle Creek, Mich. 
Phelps Elec. Co., 29 S. Clinton, nee. Ill. (Motorless) 
Phoenix Products Co., Phoenix, N. 
Presto Products Co., 64 University Plans, New York, N. ¥ 
a and Plugs. ) 
See reynolds Elec. Co. 
rte Elec. Co., 50 W. Congress, Chicage, Ill. 
Reynolds Spring Co., Jackson, Mich. 
Rodale Mfg. Co., 200 Hudson, New York, N. Y. 
Ryan. See Phoenix Products Co. 


Skedoodle. See Phelps Elec. Co. 

Sokit. See Betts, Inc., James H. 

Thermo-Wynk. See Betts & Betts Corp 

Vacu. See Bett. & Betts Corp. 

Veebar. See Betts, Inc., James H. 

Way, Eugene W., Seattle, Wash. 

Wood Electric Co., C. D., 565 Broadway, New York WN. ¥ 

Woodwin. See Wood Elec. Co., C. D. 

Wynk-A-Lyte. See Betts & Retts ie 

FLASHLIGHT LENSES. See Lens 

FLEXIBLE ARMS. See Tubing, Flexible Metallic. 

FLEXIBLE LEADS, Commutater Brush. See Brushes, 
mutator. 


FLEXIBLE SHAFT MACHINES 

(For shafting. See Tubing, Flexible Metallic.) 
Strand & Co., N. A., 5001 N. Lincoln, Chicago, IL 
FLUTING MACHINES. See Pleating Machines. 


FORGINGS, Non-Ferrous 
Scovill Mfg. Co., Waterbury, Conn. 


FORMS, Coil Winding 
Armature Coll Equipment Ge, 2415 Forestdale Ave., Cleve 


Comstock Mfg. Co., Wilkes-Barre, Pa. 
Master. See Armature Coil Equipment Co. 


FORMS, Wire 
forms and vremes for Shade Holders and Shades: Bend- 
ing, Welding, ‘ 
American Specialty in Co., 165 Holland Ave., Bridge 
port, Conn. 
Arrow Wire Frame Corp., 344 E. 23rd, New York, N. ¥ 
Blake & Johnson Co., 1497 Thomaston Ave., Waterville, 
Conn 
Central Wire Frame Co., 154 E. 23rd, New York, N. Y. 
(Complete with socket, cord and plug.) 
Chelsea Wire Wks., 675 Hudson, New York, N. Y. 
= Metal Products Inc., 490 Hancock Ave., Bridgepor 
onn. 
City Wire Frame Co., 2025 S. adtom Ave., Chicago. 
Electro Weld Co., 70 Munroe, Lynn. Mass Y 
Fischer Spring Co., Chas., 238 Kent Ave. Brooklyn, N. 
Grammes & Sons, Ine., L. _F., Allentown, Pa. 
Hubbard Spring Co., M. D., Pontiac, Mich. 
Hunter Pressed Sieel Co., Lansdale, Pa. 
Jeschke Wire Specialty Wks.. Crawfordsville, Ind. 
Krischer’s Mfg. Co., 255 Calyer, B e @ 4A 
Manhattan Wire Products Co., 398 First Ave., New York 
Murray Hill Wire Frame Co., 314 E. 82nd, New York, N. ? 
Roebling’s Sons Co., John A., Trenton, N. J. 
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Cold Moulded Pieces of All 
Descriptions Made by Ambler 





Other 
Ambler Asbestos 


Products 


Ambler Ebonized Asbestos 
Lumber for switchboard pan- 
els, etc. 


Ambler Asbestos Lumber for 
fireproof construction. 


Ambler Asbestos Corrugated 
Sheets for industrial roofing 
and siding. 


Ambler Asbestos Shingles. 
Ambler Asbestos Waltile. 


Ambler Linabestos. 


Electrical Manufacturing 


Ambler Asbestos Moulded Products are widely used in the 
Electrical Industry for small parts such as are pictured above, 
where the regular Ambler Ebonized Asbestos Lumber or Ambler 
Asbestos Lumber cannot be readily adapted to the required use 
or shape. 


Ambler Moulded parts are of three types: 


Ambler Moulded Ebonized Asbestos Lumber 
Ambler Black Cold Moulded (Ambleroid) 
Ambler White Cold Moulded 


Each has its specific use in the Electrical Industry, according 
to the requirements as to physical and dielectric strength, tem- 
perature, specific gravity, coefficient of expansion, etc. Some of 
the many uses for which Ambler Asbestos Moulded Insulations 
are furnished are: connector plugs, small barriers, sockets, resis- 
tance bases, cores, small panel boards, drum boxes, and arc 
reflectors. 


We will be glad to explain the different characteristics of these 
three types of moulded products. Write our engineering depart- 
ment. 


AMBLER 
ASBESTOS SHINGLE & SHEATHING 
COMPANY 


Executive Offices: Ambler, Penna. 


Branches in Twelve Cities 


WRITE YOUR NAME HERE, TO RECEIVE FULL DATA ON MOULDED PRODUCTS 


COMPANY ADDRESS 
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Co., Waterbury, 
Pewell, F. W., 119 W. Ohio, Pittsburgh. . 


Bee-Nu-It Elec. 
Re- 


rn: 
(3 wwe 


235 Canal New York, YNCOrP..B.. 


90 0b006050s.c0se000ececs.osense CcCPWB.. 
Union. See Chicago-Jefferson Fuse & Electric 


GALVANIZING 
Cattie & Bros., Joseph P., Gaul and Letterly Sts., Phile- 
delphia, Pa. 


CALVANSUETENS... See Instruments, Laboratery Stand- 


GAS, Inert 

Beiium Co., Louisville, % 

Palatine a. Ce., 111 Fifth Axe, New York, N. ¥ 

Weber, Alfred, 5 Union Square, New York, N. Y. 

GAS SIGN ELECTRODES. See Electrodes for 
Gas Signs 


GASKETS, Rubber 

Gutta Percha & Rubber Mfg. Co., 15 Park Row, New York. 
Canfield Rubber Co., Bridgepert, Conn. 

GAUZE BRUSHES, Wire. See Brushes, Commutator. 
GEARS, Fibre. See Gears and Pinions, Composition. 


SEARS ap ipeeed ee ae ieee 
1346 Altgild, Chicago, Ti 
Trenton, N. 


Buffalo, N. Y. 
7 _mee 


Ra Sg Chicago, 10 


Janette Mfg. Co., 556 » ° 

Jones Fdy. & Machine Co., W. A., Chicago, I 

Lipe. W. C., Syracuse, N. Y. 

Nuttall Wks., of Sone & Mfg. Co., McCand- 
less Ave. Harrison 8 Pittsburgh, Pa. 

Palmer-Bee Co., Detrett. tien. 

Ohio Gear Co., 1333 E. 179th, Cleveland, Oh 

Perkins Machine & Gear Ce., i25 Cireuit Ave., 10. springfield. 

ass. 


Philadelphia Gear Werks, Richmond and Tioga Sts., Phila- 
delphia, Pa. 
Smith. Winfield H., Springville, N. Y. 


GEARS, Worm 

Albaugh-Dover Mfg. Co., Chicago, Ill. 

Cleveiand Worm & Gear Cleveland, Ohio. 

Colburn one & 1838" Co. (Norfolk Downs), Quincy, Mass 

Ohio Gear Co. B. 179th, Cleveland, Ohio. 

Philadelphia Gear Works, Richmond and Tioga Sts., Phila- 
delphia, Pa. 


GEARS AND PINIONS, Composition 
Chicago Stock Gear Wks., 105 8S. Jefferson, Chicago, IU. 
Continental-Diamond Fibre Co., Bridgeport, Pa. 
Delaware Hard Fibre Co., Wilmington, Delaware. 

Fabroil. See General Elec. 

Foote Bros. Mechine Co., 215 N. Curtis, 
Franklin Fibre Specialty Co., Wilmington, Del. 
General Electric Co., Schenectady ie 
Medart Co., St. Louis, 


Chicago. 


Electrical Manufacturing 


Micarta. See Westinghouse Elec. 
National Vulcanized nates Co., 
Ohio Gear Co., 1333 E. a be. "’ 


wens Ba Ohio. 


Verkins Machine & Ave., Spring- 
gral Gear Co., 1390 BE. 40th, Cleveland, Ohie. 
Btranahan Gear 


See General Electrie Co. 
Textolite. See General Electric Co. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
GEARS AND PINIONS fron and Steel 
Gear & Machine Co., Wayne Junction, 


Bros. Mfg. Co., 944 Dorchester A so. Dee, ae. 
one Gear Co., 1383 E. 179th St., Cleveland, Ohio. 
Machine & Gear Co., 120 Cireult Ave., Spring- 


Perkins 
field, Mass. 
Permag. See Perkins Machine. 
Tool Steel Gear & Pinion Co... Cincinnati. Ohie. 
GEARS AND PINIONS, Rawhide 
Chicago Rawhide Mfg. Co., Ri Elston Ave., Chicage, Ill. 
& Oo, - Church, New York, N. Y. 


x. ¥. 
ayracau pee $ Co., Milwaukee, Wis. 
pep gphey | ele ing. See Plating Generators. 
GLASS BULBS. Glass. 
Ae CANDLES. See Candles, Fixture. 
LASS LETTERS. See Letters, Sign. 


GLASS, Tor ee eo 


GLASSWARE 

Alba. See Macbeth-Evans Glass Co. 

Amazon. See Gleason-Tiebout Glass Co. 
Amelites. See Consolidated Lamp & Glass Co. 
Apollo. See Gillinder Bros., Inc. 


lass Co. 
Consolidated Lamp & Glass Co. 


Aurora. 

Bayley . 105 Vanderveer, Brooklyn, N. Y. 
Beaumont Co., Morgantown, ‘WwW. Va. 

Bellova. See McFaddin & Co., H. G 

Blanco. See Gleason-Tiebout Glass Co 
Berylite. See Plaut & Co., L. 


ssostock, Rhodes A Moore, 
Camia. See Gleason-Tiebout Glass Co 

. See Gleason-Tiebout Glass io. 
Celestialite. See Gleason-Tiebout Glass Co. 

Chesler & Sons Co., J., 45 Varick Ave., Brooklyn, N. ¥ 
Clearcut. See Ivanhoe Division of Miller Co. 

Colcii Corning G 


te. See lass Co. 
Consolidated Lamp & Glass Co., Coraspolis, Pe. 
Cora. See Consolidated Lamp & Glass Co. 
Cora-Lites. See Consoli creas Gey © Gate Oo. 
Corning Glass Co., Corning, 
Cremax. See Macbeth-Evans Glass Co. 
Crystal. See Phoenix Glass Co. 
Daylite. See Wells Glass Co. 
Delica-White. See Kopp Glass, Inc. ‘ 
Druid. See Ivanhoe Division of Miller Co. 
Eagle Mfg. Co., Wellsburg, W. Va. 
Emeralite. See McFa ne H. G. 
Equalite. See Bes & Sons. 
Erskine Glass Mis. Co. 


Federal Light & Baas oon 
Fierentine. See Gi eason- Tiebout Glass 
Genco. See Ivanhoe Division of Miller Co. 
Gillinder Bros., Inc., Port Jervis. . 


Gleason-Tiebout Glass Co., 99 , Brooklyn, N. ¥ 
Gletieco. See Gleason-Tiebout Glass Co. 
Havana. See Kopp Glass, Inc. 
Hocking Glass Co., caster, O. 
Holophane Co., 842 Madison Ave., 
Imperial Glass "Co., Bellaire, O. 
Inland Glass Works, Ti. 
Ivanhoe Division of Miller Co., Cleveland, Ohio. 
Ivory. See Phoenix Glass Co. 
Ivre. See Ivanhoe Division ¢ Miller Co. 
Jeannette Shade & Novelty Co. “pene. Pa. 
Jefferson Glass Ce., Follansbee, Va. 
Kauffeld Glass & Ceramic Co., Voear City, W. Va. 
Kopp Glass, Inc., Swissvale, Pa. 
Lumina. See Hocking Glass Co. 
Luminite. See Macbeth-Evans Glass Co. 
Macbeth-Evans Glass Co., Dept. G, Eastern Division 
Charleroi, Pa. 
“See Phoenix Glass we 
H. 88 Warren, New York, N. Y. 
Melilite. See Giflinder & Sons, Inc. 
Micro. See Gillinder & Sons, Ine. 
Miller Co., Meriden, Conn. 
Monax. See Macbeth-Evans Glass Co. 
Moonstone. See Jefferson Glass Co. 
y B. G. See Gillinder & Sons, Inc. 
U. Glass. See Gillinder & Sons, Inc. 
Nebuiite See Gillinder & Sons, Inc. 
Nemalite. See Gillinder & Sons, Inc. 
Nitro-Glas. See Jefferson Glass Ce. 
See Imperial Glass Co. 
See Consolidated Lamp & Glass Co. 
See Kopp Glass, Inc. 
. See Gleason-Tiebout Glass Co. 
. See Inland Glass Co. 
Oplex. See Kauffield Glass & Ceramic Co. 
Pastelle. See Consolidated Lamp & Glass Co. 
Pearitone. See Inland Glass Co. 
Persian See Gillinder & Sons, Inc. 
Phoenix Glass Co., Monaca, Pa. 
Pilabrasgo. See Kopp Glass, as. 
Pittsburgh on Glass Co., Mona 


Pa. 
L., 432 E. ‘28rd, New York, N. Y. 


Z 
4 


New York, N. Y. 


Plaut & Co., 

Poly-Case. See Gleason-Tiebout Glass Co. 

Prestepal. See Gleason-Tiebout Glass Co. 

Quezal Gless Mfg. Co., Fresh Pend Rd. and Metropolitan 
Ave., Brooklyn, N. ¥. 

Radiant. See Phoenix Glass Co. 

Regent. See Ivanhoe Division of Miller Co. 

Rezelle. See Ivanhoe Division of Miller Co. 


Rosedcra. See Consolidated Lamp & Glass Co. 
Shade-O-Tone. See Consolidated Lamp & Glass Co 
Snow-White. See Inland Glass Works. 


1? 





“2 in 1” 


MEGOHMER 


For insulation resistance 
measurements 


HERMAN H. STICHT & CO. 
21 Park Row, New York 
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Soloman & Son, Inc., L, om. New Yerk, N. Y, 
Star Glass Co., Star City, W. 

Sudan. See Ivanhoe Division of ‘iti Co. 

Thebian. See -Evans Glass Co. 

Trans! en" Kopp Glass 7h 

Trojan. See Ivanhoe Div. sae 


ee Beeeme. New York. 
. See Ivanhoe Division of Miller Co 
Zanesville Mould Co., Zanesville, O. 


GONGS, Unmounted Shells 


jt RP es 
ga Brass & Cooper ° aterbury, Conn. 
East Hampton Bell » East Hampton, Conn. 
Gong Bell Mfg. ». East Conn. 
Hill Brass Co., M. N., East Conn. 
Liberty Bell Mfg. Co., Minerva, 
Reiter, G. C., Canton, O. 
GRAPHITE BEARINGS. Seo Oll-less 
GRID LEAKS. See Radio Cireuit Com ts. 
GRIDS, Resistance. See Units, Rods ds. 
GRILL CLOTH. See Cloth, Untreated. 
GRINDE Cemmutater. See Tools, Commutator Truing 
GROMMET See Eyelets. 
GROUND LOCATORS. See Instruments, Portable and 
Switchboard: also Testers, 
GROWLERS. Armature. See Testers. Coil 


HANDLES, Wood; For Switches or Sad Irons 
Allen, Chas. E., Pequabuck, Conn. 
— Ename’ Co., 20 Neville, Providence, B. L 
| ~ ps Hopper, 225 Varick, New York, N. Y. 
& Son, E.'B., 5844 Grand Central Terminal Bids. 
“i York, N. 
Fitchburg Enamel 7, Fitchburg, Mass. 
Flanders Hardware Co., North Weare, N. H. 
Fuller, J. J. Westfield, Mass. 
Narragansett Mach. Co., pamtuskes BZ 
oe sonlin a: Ni M 
‘ovel e. 
Ober ‘Mtg. Co o ourey. 


Sones Mie. res aoe Hamitios: Ave., Cleveland, 0. 
Piqua Handle & 6 ae a, Piqua, Ohio. 
Royal Enamel Co. 


Schutz Bros., 152 ‘Chambers, “ty York, N. Y. 
Stiles & Co., H. A., 174 Portland, Boston, Mass. 
Stratton mn Mir. Co., RUE, Maine. 

Sun Wks., Leom 


HOLDERS, Brush. See ae, Semen. 
HOT IRE METERS. See its, Portable and 
er yas 


IMPRE Ing MP. eounes.. 4 Wax and Compounds 
IMPRE ING, VACUUM. Ovens, Industrial. 
INCAN EScENt LAMP P BULBS (Unfinished). See Bulbs, 


one. 
INCANDESCENT LAMP FILAMENTS. See Filameats 
fabs Lamp. 


INDICATORS, Operation 

Operation and Cost Indicators for megeowre Office. 
Bristol Co., Waterbury, Conn. (Ela Recorder.) 
Production Mi 


(Elapsed Time 
eter Co., = S. Wabash Ave., Chicago. Ml 
Ree enn COILS. See Coils, Finished. 


INSTRUMENTS. F tate Testing. See Instruments, Portable 
iso Instruments, 


INeTRUMENTS. Laboratory Standard 
Beck Bros., 3640 N. Seeond, 

Biddle, James G., 1211 — Pa 
~~. R. C., 327 Mi Pasadena, Cal. (Ovetl- 


Cambridge Instrument Co., Grand Central Terminal Bildg., 
New York, N. Y. 


Chicago Apparatus Co., 1735 N. Ashland A Cuicage, 
re” tory, Newport, R. 1. (standard Cells.) 


enectady, N. Y. 

ent % W. Johnsen, Philadelphia, Pa 
friskoke Elee’l Instrument Co., 10514 Dupont, Cleveland, 0. 
Jagabi. See Biddle, James G. 


Jewell Elec. ieovumeah Co. 1650 Walnut, Chi . Tl. 
Kasson. See Rawson mec, Instrument Go. _— 


Kelvin. See Leeds & Northrup 

a. See Leeds & Northrup Co. 

we & Northrup Co., 4901 Stenton Ave., Philsdelphia, Pa 
vay. 


See ween Apparatus ee. 


Osiso. See & Mfg. Co. 
Radio Elec’l Wks., 50 W. ‘New York, N.Y. 
Rawson Eleg’l Instrument Co., erties. Mass. 
Reller-Smith Co., 239 New York, N. Y 


Rubicon Co., 29 N. Sixth, h, Philadelphia Pa. (Wheatstone 
Bridges, Galvanometers, Inductance Condensers, Potentiom- 
si a. ape Bese. Permeameters. ) 
mplex ee Northrup 
Strobatchy. See Radio Elec’l Wks. 
Stromberg Electric Co., 223 W. Erie, Chicago, Ill. 
Thompson-Levering Co., 351 N. S7th St., Philadelphia, Ps 


Unipivot. See Rawson Inst. 

nk 140 Cedar, New York, NW. Y 
Westinghouse Electric & Mfg. Co., en J. 
an i. paatrenent Corp. a Ave. 


INSTRUMENTS, Pocket 
Advance. Eldredge 


Le Elec’] Corp., 3 P. O. Springfield, 
SF. o So. 8 


ea] Instrument Co., 
Sowell Elec. Instrument Co., 1650 Wainat, ou m1. 
upply Co, 1066 ia es 


—e ry eneaed é& 8 

Lundquist Tool gE Mfg. Co., Worcester, Mass. 

eenieian Meter“ Works, Fe, A een. Oni 
a eter ve., 

Roller-Smith Co., 230 can New York, N. Y. " 


Shire Elec. Products Co., a Bidg., Detroit, Mic 

Sholder- wd —. Co., Clyde, 0. 

Square D pany, gat ee 

werling Mig Co., i Wieaa “Ave., Cleveland, Ohio. 
“a Pw I Corp., 582 Frelinghuysen Ave. 
\Vieginton See 

Yankee See nee Trot CTE oo 


INSTRUMENTS, Portable and Switchboard 


This heading includes all standard, portable and switel- 
board types, measuring and testing instrumen' 


ts—ammeters, 
soltmoters. wattmeters, ohmmeters, cable testers and fault- 
See M Also Sostrumpente, Pocket; Also Instruments, Labe- 


ratory 8 
Reck Bros., 421 Sedgley Ave, Putietrtehta, 
Beede Instrument Co., Penacook, N = 
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Extremes 


mM SIZe.... 


Peay? ee 
in quality | : 


} 

} 

| 
4 ; 
44 . 


This 130” Micanite tube with 
an outside diameter of 10” and i te a 
weighing 350 lbs. dwarfs the 
fractional inch Micanite tubes 
—but only in size. 


In the quality of workmanship 
all Micanite tubes, all Micanite 
products are duplicates. They 
are made to one inflexible 
standard—the highest. 


For motors, generators, con- 
trols, condensers and innumer- 
able other electrical devices 
Micanite has been a standard 





MICA INSULATOR COMPANY 





electrical insulation for years. Mines Cie 200 Varick St. 
Many of the common applica- Chicago 542 So. Dearborn St. 
tions as well as detailed char- Works: Schenectady, N.Y. London 
— a a Cleveland Pittsburgh Cincinnati 
given in the new Catalog No. Birmingham Seattle Los Angeles 
87. Send for a copy. San Francisco Toronto Montreal 
SS 44 PERFECT 
Mica a E M PIRE 
CANIT Sag nyhWar 
a INSULATION as 


MICA INSULATION OILED CLOTH INSULATION 
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eratpents. oy and re fattns 

iddie, james G., 1 Arch, ladeiphia. 

i Ce., Wayne and Windrim St., Phils- 

Cambridge Instrument Co., Grand Central Terminal, New 
ork, N. X. 


Hickok Elecl. Inst. Co., 10514 Dupont, Cl Oo 

Jewell” Biss. ‘Instrument, Go, 1680 Welnut, Chicago, 11 
strumen 

Leeds & Northrup vo. 4901 Stenton Ave., Philadelphia, Pa 

MD c's ee Seto 

egger Sets. See Biddle. 

eas » 1250 Atlantic Ave., Brooklyn 


Instrument Corp., Ave. 
Newark, J. 
cpu. sree (Insulating) (Insulators) 
Beads, IL ting. 


Coney. 

“loth. See Cloth & Paper. 

ee. See Molded Insulation 
Compound. See Wax and Comp. 


Fibre. See Fibre. 
See Cores, 


and Paper Insulating. 
Phenolic. See Fibre, Phenol. Also Molded Insulation. 
Porcelain. See Porcelain. 
Rod. See Rubber, Hard. 

Rubber. See Rubber, 


Hard. 
Sealing War. See Wax and Compounds. 
ate. See Slate. 


stone. See 
Tubing. = Tubing, Varnished Fabrics. 
- cog See Paint and hn a 
War. Wax and 
INSULATING SASHES WIRE. See Wire Manufac 


Machine 
INSULATING TUBING. See Tubing, Varnished Fabric; 
also Tubing, Rubber. 


INSULATION CUTTERS 
Artos Engrg. Co., 115 Brown, Milwaukee, Wis. 


INSULATION MIXERS 


Baker Perkins Co.. Saginaw, Mich. 
INSULATION SHEARS. See Shears, Insulation. 
INSULATION STRAINING MACHINES. See Wire Manu- 


fact Machines. 
INSULATION TESTERS. See Instruments, Laboratery 
Standard. 


INSULATORS, Canopy 

Continental-Diamond Fibre Co., Bridgeport, Pa. 

Franklin Fibre Specialty Co., es Del. 

Genera. Electric Co., Schenectady, N. Y. 

Knu See Stanley, Arthur F. 

Macallien Co., Bosten 27, Mass. 

es. at F. a york RS N. anh 
Imington bre Specialt ee imington, Del. 

{RAN CASTINGS. See Castings, Gray Iren. 

{RONS, Soldering. See Soldering Irons. 

JACKS, Armature. See Lifts. Armature. 

jACKS, Radie. See Radio Receiver Parts. 


JARS, Battery. Glass 
Fer Composition Jars. See Molded Insulation; also Rubber. 
Corning Glass Co., Corning, N. Y. 
Cumberland Glass Mfc. Co., Bridgeton, N. J. 
Gaynor Glass Works, Salem, N. J. 
Gillinder & Sons. Inc., Philadelphia, Pa. 
Hazel-Atlas Glass Co.. Wheeling, W. Va. 


pray Finishing Fundamentals 





PORCELAIN 


... the best 


INSULATION 


COOK POTTERY CoO., 
Trenton, N. J. 





Macbeth Evans Glass Co., Dept. G, Eastern Division, 
Charleroi, Pa. 

thudefer Glass Co., Bellaire, O. 

Sneath Glass o., Hartford City, Ind. 

Unitea States Glass Co., 9th & Bingham, Pittsburgh, Ps. 

JEWELS, Instrument Bearing 

Bird, Richard H., by we Mass. 

Deknatel & & Sons, J. Queens Village 

Eastern Spceialty Co., ast Ne Fifth, “Pniladeiphta, Pa. 

Fisher, Thomas E., } : & 


Gatti, Inc., Aurele . ane St. & Fairmount Ave., 
Trenton. N. J. 

Moser Jewel Co., Perth Amboy, N. J. 

Mildrum Jewel Co., East Berlin, Conn. 

Sapphire Products Co.. 51 Chambers, New York, N. Y 

Universal. See Oefinger, J. Lb. 

Wennstrom’s Sons Co., John, Suffern, N. Y. 

Worley Jewel Co., John, Waltham, Mass. 


JOINTS, Fixture Insulating 
Appleton Elec. Co., 1703 Wellington Ave., Chicago, Il. 
Macallen Co., Boston 27, Mass. 
Sandow Tool Co., 1440 Broadway, New York, N. Y. 
Sprecher Mfg. Co., P. W., 3220 North Ave., Milwaukee. 
White Co, 0. C., 15 Hermon, Worcester, Mass. 
Wittenberg Bros., 60 a Newark, N. J. 
LABORATORY (Laboratories. 
Ovens. See Ovens, Tadustriat & Laboratory. 
Rheostats. See Rheostats. 
Testing. See Testing. 
LABORATORY STANDARD INSTRUMENTS. See Instru- 
ments, Laboratory Standard. 
LACQUER. ARMATURE. See Paint, ae and Lacquer 
Metal. See Paint, Varnish and Lacquer. 


Lae nares. See Dises, oe. 
LAMP BASE See Bases, Reading Lam 

LAMP SuLeS (Unfinished). See Bulbs, Giass. 

LAMP FILAMENTS. See Filaments, Incandescent Lamp 
LAMP LEAD-IN WELDS. See Filaments, Incandescent 


Lamp. 
LAMP TESTING PHOTOMETERS. See Photometers, Lamp 
Testing. 
LATHES 
(Special for use in Motor Repairing and Metor Mfg.— 
Test Bench Lathes). 
Ajax Electric Co., Kalamazoo, 
Allen Electric & Equipment Co., Kalamazoo, Michigan 
Cincinnati Lathe & Tool Co., 3207 Disney (Oakley) Cin- 
cinnati, Ohio. 
Gobart Bros. Company, Troy, Ohio. (Test Bench). 
South Bend Lathe orks, 425 E. Madison, South Bend, Ind. 
Weidennotf, Joseph, 4352 W. Roosevelt Rd., Chieago, Ill. 
LAVA. See Cores, Resistance Coil. 


LEAD 

American Lead Co., 3112 Penn Ave., Pittsburgh, Pa. 

Blatchford Co., E. W., 608 Dearborn, Chicago, Il. 

i. 7 ; Smelting & ‘Refining Wks., 365 West, New 
ork 

Eagle-Picher Lead Co., 134 N. LaSalle, Chicago, IIL 

Federated Metals Corp., Woolworth Bldg., New York, N. Y. 

Jacobson & Son Co., I. M., 15304 Idaho, Detroit, Mich. 

National Lead Co., 111 Broadway, New York, N. Y. 

Raymond Lead Co., 735 S. Washtenam Ave., ‘Chicago, qm. 

Turner Lead Co., East St. Louis, Ill. 

United Metals Selling Co., 25 Broadway, New York, N. Y. 


LEAD-IN WELDS, Lamp. See Filaments, Incandescent 


Lamp. 
LEADS, FLEXIBLE (Commutator Brush). See Brushes. 
Commutator. 


LENSES 
Sign Letter, Flashlight, Projector and Reflector Lenses 
Also glass caps, jewels and bezels for all electrical devices 
See also Jewels. Instrument Bearing. 

Bausch & Lomb Optical Co., 635 St. ee Rochester, N. Y. 
(Tengensing and Projection Lenses. 

B. Corp. of America, Atlantic Bldg. Philadelphia, Pa. 

oe Glass Wis, Corning, N. Y. (Flashlight and Signal.) 

Deknate] & Sons, J. A.. Queens Village, N. Y. 

Goerz American Optical Co., C. P., 317 E. 84th, New York. 

—= Glass Co., Follansbee, W. Va. (Sign and Filash- 
ght.) 

Klieg] Bros. Universal Stage Ltg. Co., = — 50th, 
New York, N. Y. (Condensing and Projecto 

Macbeth Evans Glass (o.. Dept. G, ao Division. 
Charleroi. Pa. eo, 

North Light Corp., 30 W. 15th, New York, N. Y. 

Popper & Sons, Leo, 147 Franklin, New York, N. Y. 

Pyle National Co., 1334 N. Kostner Ave., Chicago, IN. 
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eee Glass Products, Inc., 29 N. Water, Rochester, 


Roueter Glass Co., Bellaire, O. (Filashlight.) 

Sneath Glass Co., Hartford City, Ind. (Sign.) 

Stromberg-Carlson Telephone Mfg. Co., 1050 University 
Ave., Rochester, N. Y. 


Larrea, B, Sign 
Glass. 
aehige, Coro Gon 8024 Cooper Aven’ Clovels 
ucts ° per Ave., Cleveland, 
and White Metal.) 2. Lae 
Chicago Miniature Lamp Ce., 654 W. Lake, Chicago, IL 
(Raised Letters for Signa.) 
Eradium. See Pioneer Corporation. 
Federal Elec. Co., 8700 S. State, Chicago, Ill. (Metal.) 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
Heralite. See Pressed Prism Plate Glass Co. 
Kolux Glass Sales Co., Kokomo, Ind. 
Lu-Mi-Nus Signs. Inc., 2736 Wentworth Ave., Chicago, {h. 
Manhattan Elec. Supply Co., 510 Sixth Ave., New York, 
N. Y¥. (For Gas Signs.) 
QOpalite Corp.. 201i E. Ohio, Chicago, III. 
Pioneer Corporation, 8308 Yale Ave. » Chicago. (Luminous.) 
Pressed Prism Plate Glass Co.. Chicago, Ill. (Glass.) 


LIFTS, Armature 
Lifts, Hoists, Jacks, Trucks, Buggies, Floor Cranes. 

Columbia Machine Works & Malleable Iron Co., Atlantic 
Ave. & Chestnut St., Brooklyn, N. Y. 

Duff Mfg. Co., Pittsburgh, Pa. 

-— — Supplies Co., 17th & Cambria Sts., Phile- 

ia, 
Peerless. See Electric Service —_ Ce. 
Ridlon Company, Frank, Boston, Mass. 


LININGS, Socket 

Remington Mfg. Co., 937 Barnum Ave., Bridgeport, Cona. 

toor WINDERS @ SPREADERS See Windi ‘ines, 
Armature & Field Co 2 

LOUD SPEAKER DIAPHRAGMS MATERIAL. See Cleth, 
Untreated; also Parchment Paper. 


LOUD SPEAKERS 
Manufacturers Units and Electric Pick-ups fer Portable 
and Built-in Types. 

Amervox. See¢ American Reproducer Co. 

a Reproducers Co., 1204 Summit Ave., Jersey City, 


‘ . See American Rapregucers Co. 

Amplion. See Woolf, J, W. L 

Baisa Wood Co., 158 eatin ‘Froekiyn, =. %, 

Baritone Mfg. Co., 846 Jackson Blvd., Chicago, Ill. 

Brooklyn Metal Stamping Corp., 720 Atlantic Ave., Brook- 
lyn, N. Y. (Electric Pick-up.) 

Cannonball. See Cannon & Miller Co. 

Cannon & Miller e Springwater, N. Y. 

Chelten Electric 9 Stenton Ave., Philadelphis, Pa. 

Conamic. See eoenteae Mfg. Co. 

Decatur Mfg. Co., 45 Harman St., Brooklyn, N. Y. 

Dreher & Son, Chas., 157 Spring, New York, N. Y. 

Dymac. See Electrical Products Mfg. Co. 

Electrical Products Mfg. Co., Providence, R. I. 

Electrical Research Laboratories, 2500 Cottage Grove Ave., 
Chicago, ll. (Units.) 

Empire United Hat Block Co., 312 E. 12nd, ee York. 

Engineers Service Co., 25 Church, New York, N. Y. (Kit.) 

Ensco. See Engineers Service Co. 

Fenco Cone Co., 57 Murray, New York, N. Y. (Kit.) 

videtty Radio Corp., Salt Lake City, Utah 
& H. Radio Laboratories, Fargo, N. D. 

Giots Technolian Corp., Reading, Mass. 

G. R. P. See Penn Mfg. Co. 

Grutal Speaker Co., 609 E. Walnut, Des Moines, lows. 

Jensen Radio Mfg. “Co., 6601 S. Lavanie Ave., Chicago, Ill. 

— Radio Equipment, Inc., 1415 Fillford, Kalamazoo, 


Kyle. See Newcombe-Hawl 

Lata Balsa. See Balsa Wena Co. 

Magnavox Co., 4250 Horton. Oakland, Cal. Also Units. 

Mandel Electric Co., 2157 N. California Ave., Chicago, = 

——_ Radio Mfg. Co., 803 Devoe, Brooklyn, N. 

orn. ) 

Minuet. See Thompson Radio Co. 

Molded Wood Products. 219 W. Chicago Ave., Chicago, IL 

Newton Elec’l Mfg. Co., Newton, Mass. 

O’Neil Mfg. Corp., West New York, N. J. 

Operadio Mfg. Co., St. Charles, Ill. 

Oxford Radio Corp.. 3200 Carroll Ave., Chicago, I). 

Peerless. See United Reproducers Corp. 

Philadelphia Storage Battery Co., Ontario & C Sts.. Phils- 
ceiphia, Pa. 

Philco. See Philadelphia Storage Battery Co. 

Platter Cabinet o.. North Vernon, Ind. 

Powerola. See Temple Corp. 

Puropower. See Platter Cabinet (Co. 

Quam Radio Products Co., Div. of United Air Cleaner Corp.. 
9705 Cottage Grove Ave., Chicago, Ill. 

Racon Elec. Co., 18 Washington Place. New York, N. Y. 
(Horn only.) 

Red Lion Cabinet Co., Red Lion, Pa. 

Stromberg-Carlson Tel. Mfg. Co., 1060 University Ave.. 
Rochester, N. Y. 

Swoboda Co., Maritime Bldg., Seattle, Wash. 

Temple Corp., 5253 W. 65th, Chicago, _Ill. 

Thompson Radio Co., 25 Church, New — 2k, ¥. 

Ultratone Mfg. Co., 1046 W. Van Buren, Chicago, mh 

United Reproducers Corp., 25 Leighton Ave., Rochester, N. Y. 

Universal. High Power Telephone Co., Carleton Ave. and 
Eddy, Seattle, Wash. 

Utah Radio Products Co., 1615 S. Michigan Ave., Chicage. 
Til. (Also Piano Unit.) 

Victor Radio Corp., 4321 N. Western Ave., Chicago, Iil. 

Wonderphone. See Universal High-Power Telephone (ao. 

Woolf, J. W. & W. L., 133 W. 2ist, New York, N. Y. 

Wright-De Coster, Inc., St. Paul, Minn 
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On page 39 of this issue of ELECTRICAL MANUFACTURING there is one of a series of articles on paint 


spraying apparatus and materials. 
shop-worn merchandise by dealers and distributors. 


The article treats, primarily, on the refinishing of repossessed, trade-in and 
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Stamped, tapped and molded by International 





Moldings and Inserts 
that Can’t Swap Alibis 


HEN you contract for International molding service 

you shut the door tight on any possibility of dispute 
between your moldings and their inserts. They’re out of 
the same pod. Produced for each other in the same plant, 
on the same order. 


Insert deliveries can’t delay or otherwise drop a monkey- 
wrench in the molding program. Inserts have to follow 
through and measure up to molding production. 


So, too, with your molds—made for you on the spot, made 
right and without delay. So too with the assembling—han- 
dled as part of the molding job. 


International molding service gives you every advantage 
of the best co-ordinated large scale production. No lost mo- 
tion, toe-stubbing or side-tracking. And you’re pretty sure 
to save money. 


PRECISION MOLDERS OF BAKELITE AND OTHER PLASTIC MATERIALS 


INTERNATIONAL INSULATING DIVISION 


ESTABLISHED 1875 .. ELYRIA, OHIO 













Simply give us your blue-prints and 
specifications. We will handle your molding 
work completely and meet your delivery 
schedules. Estimates gladly furnished with- 
out obligation. 











BAKELITE MOULDERS 





FOUNDED 1is92 
Insulator Company 


IRVINGTON, NEWARK, NEW JERSEY 


UGS, Conger 
Anderson Mfg. Co., Albert & J. M.,, 289 A St., Boston 





Eagelite. mnet,, Ins. 1508 


Eagie Elec. Mfg. Co.. 59 Hall. atten: roaeed a P 
os Elec. Co., Merchandise Dept., Ibridrenert > 
Glow Lite Rodale Mfg. Co. 
Glow Tip. See Arrow 
. Div. of Arrow-Hart & Hegeman 

ee i ED a downs cocncseccocess 8 P 
Hubbell, Inc., . Bridgeport, Conn.............-. P 
Luma & Luma 


Radium Dial Co., 3532 Forbes, Pittsburgh, Pa... C . P 


Rodale Mfg. Co., 200 Hudson, New York, N. Y 
Seslite. See T. C. Smith & Co. 
Smith & Co., T. C 


Mfg. Co. 
Corp. 


z 
i 


Machine. 


ucts. 
MACHINES 
Armature See Banding Machines, Armature 
Armature Notching. See oo Machines, Armature 
Balancing. Balancers, 
Banding. See Banding Machines, "Zemaguse. 
Cable ——-. mi Wire ans ee 
Shap Machines, 


Coll Papin Bee cg, Taping Machines, Ce coll 


be a 
Machi 


cami. Sletting. See Mica a 
Engraving. See Engraving Machines. 

* Incandescent Lamp Making. See Machines, Lamp Making 
Molded Insulation. See Presses. Molded Insulation. 
Perforating. See Perforating Machines. 

Percelain Molding 


rolding. Porcelain 
Radio Tube. See Machines, Lamp Making. 
Shaping. See Shap’ Machines. Coll. 
Slotting. ~ Mies ndercutters. 
a thaie yoy Machines, Commutater. 
Spring Geo Seeing Making Machines. 
Taping. See Shee ‘ines. Coil. 
Tension. See Tension Machines, Band Wire. 


Wire Manufacturing . 
Tension. See Tension Machines, Band Wire. 
Wire Wrapping. See Wire Wrapping Machines. 


MACHINES, Lamp Making 
Incandescent and Vacuum Tubes. 


Lamps 
R., 12 Farnham (Roxbury), Boston, 
(Vacuum Pumps.) 
Cserwenka, Frank, 35 Monroe, Passaic, N. J. (Bombard- 
ing Machines.) 
Dwyer Machine Ce., Lynn, Mass. 
Eisler Electric Corp.; 770 S. 13th, Newark, N. J. 
General Engineering & Supply Co., 160 5th Ave., New Yort 
N. Y. (Filament Winders 
Gesco. See General Engineering & Supply Co. 
Radio Elecl. Wks., 150 W. 22nd, New. York, N. Y. 
Sleeper & Hart Ww 
York Elec. & Machine Co., 80 Penn, York, Pa. 
MACHINES, Bombarding. See Machines, Lamp _ Making. 
eAgilnee Piestiog . sad ae ee Pleating Machines. 


EET Sine ua MANUFACTURING. F Mice Wire Mane Mano 


facturing M 

MAGNET CHARGERS. See Chargers, Magnet. 

MAGNET STEEL. Seo Steel, Magnet. 

MAGNET TESTERS. Seo . ~— om Portable and Swi:es 
board ; Instruments, 


algo 
MAGNET wies MACHINES. 1 See Enameling Machine 
for Magnet Wi: 


MAGNETIC CHUCKS. See Chucks, Magnetic. 
MAGNETIC CLUTCHES. See Clutches, oe 
MAGNETOMETERS. See ee Foe 


ue classes of 


moulk hated 


ma BAKELITE 


‘ 


PRODUCTS. CO. 
a Pittsburgh. Pa. 
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“Quality 


We are 


that Qualifies’’ 


Custom Moulders of 


] 


DYN eeu U RR emery TA 
Durez Parts 


Pe 
NORTON LABORATORIES, Inc., 
1025 Mill St., Lockport, N. Y. 


MOULDED 
PORCELAIN 


... the most satisfactory 
MOULDED INSULATION 


COOK POTTERY CO. 
Trenton, N. J. 


MAGNETS, Permanent 

Bulleas Co., D. K., Pottstown, Pa. 

Ind. Steel Products Co., 4545 8. Western Bivd., Chica. 
Rogers Drop Forging Worcester, Mass. 

Stromberg-Carison’ Tel. Mig. Co., Rocheste d 

Sticht & Co, H. H., 21 Park Row, New York. N. Y 

Thomas & Skinner Steel Products Co., 1102 EB. 3$ra, in 
dianapolis, Ind. 


ew a enammnen Inc., 634 Lexington Ave., 
MALLETS, Raw Hide 
Chicago Rawhide Mfg. Co., 1313 Elston Ave., Chicago, Il 
Crude Pelt. See Chicago "Rawhide Mfg. Co. 
Holbrook Raw Hide Mfg. Co., 748 N. Main, Providence, R. 1. 
MANGANESE, Battery. See Chemicals, Battery. 
MEASURING INSTRUMENTS. See Instruments. 
METAL CUTTING OUTFITS. See Welding and Cuttings 
MECHANICAL RUBBER GOODS. See Rubber Mechanica 
mEGOMM METERS. See Instruments, Laboratory Standara 
RCURY SWITCHES. See Switches, Mercury. 
AL CLEANERS (Compound). See Cleaners, Metal 


ME 
MET 
te. 
erat FINISHING. See Plating & Finishing. 
ME 


Rochester, 


AL MARKING OUTFITS. See Engraving Machines 
TALLIC SHADES. See Shades, Metallic. 
METERS. See Instruments. 
MICA SHADES. See Shades, Mica. 
MICA TAPE. See Tape, Mica. 
MICA UNDERCUTTERS. See Slotting Machines & Tiois 
Cemmutator. 
MICA 
Asheville Mica Co., Biltmore, N. C. 
Asco. See Schoonmaker Insulation Co. 
Brand & Co., William, 268 Fourth Ave., New York, N. Y. 
Chicago Mica Co., 345 Campbell, Valparaiso, Ind. 
Colonial Mica Co., 136 Seventh, Jersey City, N. J. 
Fillion, S. O., 68 Murray, New York, N. Y. 
Ford Radio & Mica Corp., 118 Bleecker, New York, N Y 
Gerdau Co., Otto, 533 Canal, New York, N. 
Hirsch Mica Co | 1087 Flushing Ave., Brooklyn, ~ 2 
Hoyt, Inc., Philip S., Los Tablos, New Mexico. 
Huse-Liberty Mica Co., 73 Long Wharf, Boston, Mass 
{nternational Mica Co., 3660 Brandywine, Philadeiphis. Ps 


eKant Krack. See Huse Liberty Mica Co. 


Keene Mica Co., Keene, N. H. 

Macallen Co., Boston 27, Mass. 

Micabond. See Chiago Mica Co. 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y 

Miralite. See Mitchell-Rand Mfe. 

Mica Insulator Co., 200 Varick. New York. y, hes 

Mica Mfg. Co., 185 Johnson, Brooklyn, 

Vieanite. See Mica Insulator Co. 

Mica ew Mfg. Co., 54 Greene, New York, N. Y 

wdunsell & Ce., Eugene, 20@ Variek, New York, N. Y 

Nemco. See New England Mica Co. 

New England Mica Co., er Mass. 
Minerals, 85 Devons 


New England ° 
New York Mica & Mf Co, ; Auburn, m. 
Peerless. See New England M' 
Prestonite. See Robt. K. ——— : Co. 
Mica Co., Robt. K., -957 Monadnock Bik., Chicago. 
oa a Mica.) 
Red Streak. See Huse S. ca Co. 
Rogers-Pyatt Shellac Co. ‘ater St., New York. (Imp! 
Schoonmaker Insulation Co., A. 0O., 34 University Place. 
New York, N. Y. 
Storrs Mica Ce., 11 Psrk Place, New York. N. Y. 
Tar Heel Mica Co.. Plumtree. N. C. 
Watson Bros.. 170 Purchase. Boston, Mass. 
MINIATURE SWITCHBOARD SYSTEMS. See Instruments, 
Portable and 
“IXFRS INSULATION. See Insulation Mixers 


x Boston, Mass 


MOLDED 
Presses. See Presses, Molded Insulation. 
Radio Parts. See Radio Molded Parts. 


Shades. See Molded Insulation. 
MOLDED INSULATION 


Aieo. go American Insulator Corp. 
Aflen & Hills, Inc., Auburn, 


Annee Asbestos Shingle & Sheathing Co., Ambler, Pa 
‘old 

Ambleroidl See Ambler Asbestos Shingle & Sheathing Co. 
American Insulator N 


Corp.. New . Pe. 
——. os & Foundry Co., 5520 Second Ave 


i Corp. 
Anderson Mfg. (o., Albert & J. M., 289 A. Boston, Mass 
Auburn Button Wks., 48 Canoga, Auburn, N. Y. 
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Precision 


MOLDING 


in Bakelite 


Quick service on large and 
small runs; we are equipped 
for any size order. 


ALLEN & HILLS, 


Auburn, N. Y. 





Cup. 247 io Ave New York, N. Y. 
’ Dorchester’ 7e. 
Gon AB B's. Western Ave, Caicige fit 
‘ tae Mass. Radio Parts. 
Bettle. See dynthetie Pi spilastics Noi Inc. 


ovvnton Molding ns 
7 os _— Wa 


o., 
Boonton Rubber- ye. Go.y 28 Fanny 
Bre~lite 


Colasta Co., lis 
Colt’s Patent Fire Arms te. Co., Harttord, Cona. 


Elec. Conn. 
Connecticut Molded Products Corp., Meriden, A (Celd.) 
Continental-Diamond Fibre an pebrideeport, 


Cutler-Hammer, Inc. jie Pol ove. 
Dayton it Sige Dayten, Onis. 
Diemoulding Prod ct 
Dimec. See Dayton I in “do Cupane Moulding Go. 
Se See General Plastics, ine 

See Insulation Mfg. 
Erinold Co. Park Row Bidg.. New York, mE 
Evercool. See Bakelite Corp. 
Formica Insulation Co., 4626 Soring Grove Ave., Cinein- 
uarfield is. Co, ——. = N. Composition. (Cold.) 
General Electric ‘Co., N. 
General Moulded ay Co., 212 Market, Lynn, _ 
General Plastics, Inc., 99 eo Rd., N. Tonawanda, N. Y, 


Gummor. See ee eld ME 3 

Hann Mfg. Co., 623 S. San Pedro, Los An- 
geles, Cal. 

Herculite. See Colosta Co. 

Hi-Heet. See Insulation Mfg. Co. 

tmperial Molded Products Co., 2925 W. Harrison, Chicago. 

{mproco. See Insulation Products Co. 

Inda. See American Machine & Foundry Co. 

insulation Mfg. New York Ave. and Herkimer &i., 


B lyn, N. Y. 

Insulation Products Co., Richland, Pittsburgh, Pa. 

insuline Corp. of America, 78 eee, New York, N. Y. 

International eee Corp., “Uyria, 

— Corp., 189 13th, Long Island City, N. Y. (Cases 
plastics.) 

Kellite. See Kellogg Switchboard & Supply Co. 

Kellogg Gontinere & Supply Co., 1066 W. Adams, Cil- 
cago, Ill. 

Klagges, Chas., 128 147th, Ozone Park, N. Y. 

Kuhn & Jacob Machine & Tool Co., 502 Prospect Ave. 
Trenton, N. J. 

Kurz-Kasch Co., Dayton, 0. 

Lacanite. See Scranton Button Co. 


Luco Pretucs Corp., 40 Flatbush Ave. Extension, Brook- 


me, . 
Lumarith. See Celluloid Corp. 
Luxite. See Wilbur & Williams Co. 


Macalien Co., _, 27, — 
Mack Mates > pon Warne Z. 

Makalot. Maing & Tool Co. 

Megohom. . 7 os Button Co. 

Micarta Fabricators, Inc., 309 Cana}, New York, N. Y. 
Micarta. See Westinghouse Elec. & Mfg. Co. 

Mico. See Molded Insulation Co. 

Modern Molded Products Co., Blount and Elm Sts., Provi- 


dence, R. T. 
Molded Insulation Co., Mt. Vernon, 
New England Products Co., tsa Grecnwich, Now York, N. T. 
Niagara Insul-Bake Specialty Co., 483 Delaware Ave. 
Albany, N. Y. 
iwinen i ~y Works, Nizen, N. J. 
Nixonoid. See Nixon Nitration Werks. 
Noark. See Colt’s Patent Fire — Mfg. Co. 
Norloe. See Norton Laboratories. Inc. 
Northern Industrial Chemical Co., 11 Elkin, South Bostes. 
naa Laboratories, ag ms Mill, Lockport, N. Y. 
Paramix. See Splitdorf Radio Corp. 
Paratherm. See Scranton Button Co. 
Phenolic. See Scranton Button Co. 
Plastic Molding Corp., Sandy 
Pollopas. See Wilbur & Williams. 
Pruven Composition 
Pruvenite. 


Pyrolax. See 

Recto Mfg. Co., 23 W. 8rd, Cincinnati, 0. 

Redmonol. See Bakelite 

Rexlite. See orerthers Industrial Chemical Co. 
ackson, Mich. 


Reynoldite. See ids Spring Co. 
Sn. See 8) > e 


chardson 
Ridgelite See Ridgley ley trimmer Co. 
Ridgley Trimmer 
Schneider Bros., Inc., 812 N. Mnetdon Ave., Chicago. 
24 


GARFIELD MOLDED 
COMPOSITIONS 


Reduce Costs Strong Haat Proof 


GARFIELD MANUFACTURING CO. 
Garfield, N. J. Established 1908 
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Sheets, Rods, 
Tubes and 


Special 


Have you used 


OHMOID? World’s largest manufacturer of fibre specialties 
e 7 4 ss * . ae * | 

























It’s an approved laminated in- 
sulation that has great dielec- 
tric and crushing strength. 
Tough, and resists age, oil, 
grease, and ordinary solvents. 


Write for samples 


FELT for 
Electrical Uses 


The felt best adapted for elec- 
trical work is made by the 
American Felt Company. Elec- 
trical manufacturers who use it 
continue to favor us with their 
patronage year after year. Their 
satisfaction is the result of good 
service. 


American Felt Company’s felt 
is a product of acknowledged 
quality, backed by an organiza- 
tion with whom SERVICE is 


paramount. 


Experienced felt men at any 

of our branches will be glad 

to discuss felts with you at 
any time. 


American Felt Company 


211 Congress St., Boston 
315 Fourth Ave., New York City 
325 So. Market St., Chicago 
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and the best way to 


WILMINGTON 


Shapes FIBRE SPECIALTY COMPANY 





prove that— 


is, of course, to put Wilmington Fibre service to 
work for you. Making idle statements in these 
days of keen competition doesn’t work; but with a 
punching department of a 3,000,000 a day ca- 
pacity, and similar faciiities throughout our 
p.ant, we hope our claim is not idle. You can 
have Wilmington Fibre “‘as is,” of course, if you 
do your own machining. Our aim is to give you 
the service your production schedule requires— 
keeping cost and delay to the minimum. 





Wilmington, Delaware 









Quick Delivery 
on INSULATION 
of all kinds 


Sheets, rods, and tubes—furnished 
to manufacturers, experimenters 
and laboratories on short notice— 
24 hour service. 


Bakelite, Insuline, Hard Rubber. 
Ebony Asbestos Weed, Vulcanized 
Fibre, Transite, Fish Paper. 











































Complete machine shop for drilling. 
engraving and stamping. 
















No order too large 
or too small, 


SS 


INSULINE CORP. OF AMERICA 







% 78-80 Cortlandt St., 
J New York, N. Y. 





Name Plates 
ETCHED—ALL METALS 


SERIAL PLATES 
ETCHED AND LITHOGRAPHED 
INSTRUMENT FACE PLATES 
DIALS AND SCALES 


RADIO ESCUTCHEONS AND 
METAL PANELS 


General Etching & Mfg. Co. 
3072-82 W. Grand Ave. Chicago, Ill. 














MOLDED INSULATION—Continued 
Scranton Button Co., 
Shaw insulator Co. 
Siemon 


Scranton, Pa. 
, Irvington, Newark, N. J. 
Co., State and Dewey, Conn. 
Specialty Insulation Mfg. Co., Hoosick Falls, N. Y. 
Star Insulate. See Insulation a” Co. 







Starite. See Insulation Mfg. 
Stokes & Smith = Summerdale Ave. near Rooseve!t Bivd. 


Philadelphia. 
thetie Plastic © Co., Inc., 585 Fifth Ave., New York, N. 


Rubber 

Waterbury Button & Moulaing Co., Waterbury, 

Watertown Mfc. C»., Watertown, Conn. 

Westinghouse Elec. & Mfg. Co., East ti’tsburgh. Ps 

Wilbur & Williams Co., 261 Park Square Bldg., 
Mass. (Molding Powder.) 


MOLYBDENUM 


Anes aye Metal Corp., 65 Madison Ave., New 
mien, ine (Dir. of P. R. Mallory Co.), 350 Madison Ave., 


York 


~ York, N 
Lohfeld & Co., : L., 58 Park Place., New York, N. Y. 
Palatine Industrial Co., 111 Fifth Ave. hie - York, N. Y. 
Radiotherma, Inc., 45 E. 17th, New York. = 
een SS Se Tenens Ame. Tame, 1 J. 


MONEL METAL 
International Nickel Co., 67 Wall, New York, N. Y. 
MOTOR CONTROLLERS. See Controllers, Motor. 

MOTOR PLATFORM BASES. See Bases, 


Motor 
MOTOR STARTERS. Seo ; Switches, He 


Y. 


Boston, 


eine 


Controllers, Motor ; 
mote Control; Switches, Motor Starting: Safety; Switches 


Snap (Heavy Duty). 
MOTORS 


Alternating Current ............... See 

Direct ——— ca pphocshaneheo seed See 8 

Motors, Bs GP vcvccccccccaseve see M 

Motors Fractional PE. cnesccccesen See F 

CEE. cc vec cnccasessccccsens See U 
Actodector. See Century Electric Co. 


Advance Elec. Co., 4311 Maple Ave., St. Louis M F 8 
ne Mfg. Co., Milwaukee, Wis..... ce 
Allis Co., Louis, Milwaukee, Wis............-- — 
American Elec. Motor Co., Cedarburg, wae 
Apex Elec’!] Mfg. Co., 1067 E. 152nd, “Cleveland | F 8 
Armor Elec. Mfg. Co., 1020 Holland, Erie, Pa. i as 
Baldor Elec. Co., 4352 Duncan Ave., St. Lewis MF 8 
B-Line. See Brown-Breckmeyer Co, 
Bodine Elec. Co., 2254 Ohio, Chicago........ .. F 8 
Bogue Elec. Co., Chas. J.. 132 King, New York M .. 
Brown-Brockmeyer Co., Norwood l’ower Bidg., 





DOPE, "Ou cove cccssacees Vesvccdeccseesteos F 
Burke Elec. Co., am. BO cvoesccosseccs M F 8 
B. T. See Allie (., Louis 
B & R Mfg. Co., %12 Lafayette, Toleda 0 F 
Century Elec. Co., 1806 Pine, St. Louis, Me.. MF 8 

Chandeysson Elec. Co., St. Louis, Mo........ uM... D. 
Clark, Jr., Elec. Co., James, 600 E. Bergman, 

RED dn sasecenshee M 
Cleveland Armature Wks., 4732 St. Clair Ave., 

PL. Gh <cccosunnacdadsncescebnnnscess e 
o_, a. < Co., 47 Union Trust Bidg., Indian- 

Continental Elec. Co., 14 Magazine, Newark... M .. 8S 

Crocker-Wheeler Elec. Mfg. Co., Ampere, N. J. M 8. 

Cushman Elec. Co.. Coneord WN. Busescocccces F 8 

Day-Fan Electric Co., Dept. 4, Dayton, O.. A 
Diehl Mfg. Co., Elizabeth, N. J........-....-- iMFs. 
Diverter Pole. See Rochester Elec. Product Co. 

ears miomirie Co., 7209 St. Clair Ave., Cleve- ; 

Dumore Co., 35 NE: “WER cecasbeces cc e sé 

Eclipse. See Fidelity Elec. Co. 


Electric Machinery Co., Minneapolis. Minn.. M .. 8 
— aa ucts Co., 1725 Clarkstone Rd., Cleve- 

Dis. ccbubbbiaeernebhricdns scegberee emir > o> +i 
Electrie Specialty Co., 221 South Stamford, Conn. M F 
Electro-Dynamic Co., Bayonne, N. J ‘ 
Emerson Electric Mfg. Co., 2018 Washington 

Bees TE. TOUR, Wee ccorccocccccsccccesese 
ese Elec. & Meehl. Works, St. Joseph, 
one eas Electric Specialty (Co. 

Fairbanks-Morse & Co., 900 5S. itor ie 

DE IEEE inn wechosecescoses ganesh’ ss 
Fidelity. 3 Elec. Co.. Lancaster, Pa.. 
Fitzgerald Mfg. Co., Torrington, Con ° 
Fynn Weichsel. See Wagner Flec. Corp. 
oom ~—, Mfg. Co., 3314 8S. Broadway, St. 

So Shine keke eoteinGsihns bhi tee 
General Elec. Co.. Schenectady, N. Y.......... MF 
. New Haven, Conn........... F 
Hamilton Beach Mfg. Co., Racine, Wis 
Hobart Bros. (o.. Troy, O ‘ta 
Holtzer-Cabot Elec. Co.. 125 Amery, Boston... M F 
Howell Elec. Motors Co., Howell, Mich...... M.. 
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The Chandler Co. 


Name Plates 


Springfield Mass. 





— 
m2Banrn Qn 


ai 





Electrical Manufacturing 


MPERVIOUS 


INSULATING 
VARNISH 


Electrical Insulating 
Varnishes and 


Compounds 
IMPERVIOUS VARNISH CO. 


Koppers Building 
436 Seventh Avenue, Pittsburgh, Penna. 


Ideal Elec. & Mfg. Co., nee, Disocescsces es oe 
(mperial Electric Co., ikeKas 6asaeen —_ Re 

Janette Mfg. Co., 551. W. Siaoeen es, 
Jantz & Leist Elec. Co., Cincinnati, O........ ra 


Jeannin Electric Co., Fassett & N. Y. C. R. BR 
ME  -c tan caceeunnneeduaeenss4g0eeeases M 

Kendrick & Davis Co., Lebanon. N. H.........-. F 

Kimble Elec. Co., 634 'N. Western Ave., Chicago M 

Knapp Elec., Ine., Portchester, N. Y 

Leland Elec. Co., Dayton, 

L. E. ~~ ea Elec. Co. us 

Lincoln ec. Cigseinnd. Bas cccscdsecs < 

Line-Weld. See tae 

Linzee Elec. Motor Co., 

Mando Co., 911 State Tower Bldg., Syracuse, 
N. Y. (6-12-40 Volt only)........... ones 

Marathon Elec. Mfg. Co., 82 Island, Wausau, Wis... F .. . 

Marble-Card Elec. Co., Gladstone, Mich...... M 

Master Electric Co., Dayton, 0 M 

MC. See General Electric _o 

Michigan Elec. & Co.. © Linden, Mich. .. 

N. C. See Electric Sie’ . Mfg. Co. 

Norfolk. See Walter Elec. a = 

North East Elec. Co., Rochest Y Fr 

Northwestern Mfg. Go., 480 Clima, Milwaukee M .. 

Ohio Elec. & Controller Co., 5903 Maurice Ave., 
Giovelam®, Gile ...ncccccccccescccccccccocs re ee 

0 K. See Marathon Elec. Mfg. Co. 

Osann Co., F., 245 Seventh Ave., New York M.... 

Peerless Elec. Co., 740 W. eS Warren,O.M F 8 T 

Polar Cub. See Gtlbert Co c. 

Pow-R-Full. See Wagner Bice ‘Corp. 

Reco. See Reynolds Electric Co. 

Red Band. See Howell Elec. Motors Co. 

Reliance Elec. & Engrg. Co., 1042 Ivanhee Rd., 
Cee, Oe. ccc adcccccccccccscscvcnccoces 

Reynolds Electric Co., 2650 W 

Robbins & Myers. Inc., 

Standard. See Robbins & Myers 

Star Elec. Motor Co., Miller St. & x % 2. EB 
Ave. Mawerh, TW. J... ccccccsccccccccscccccs 

Sterling Elec. Motors. Ine., Telegraph Rd. and 
Atlantic Bivd.. Los Angeles, Cal............ oy 

Stow Mfg. Co.. Binghamton. N. Y. ...... M F 

Sturtevant Co., 15 Devonshire (Hyde Park), Bos- 
Sk, DE, 0 nnccsanbd cee eneeheocenccecccce M 

Sunlight Blectrical Mfg. Co., Warren, O...... .. 

Super Wick. See Master Elec. Co. 

Switch start. See Lincoln Elec. Co 

Union Elee. Motor Mfg. Co., Hancock & Oxford 
eiug Ceeeerteta. PRscccoccccccccccccccses M F 

Uv. S. Elec. Mfg. Co., 200 E. Slawson Ave., Los 
Angeles ... 

Valley Elec. Co.. 
Louis, Mo. 


asa: 
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4221 Forest Park Blvd., St. 


ee Re eee ae v< 
Wagner Elec. Corp., 6400 Plymouth Ave., St. 
Louis, Mo. .. 
Walter Elec. Mfe “Co., Norfolk, Va 
Watson. See Allis Co.. Louis. 
Welen Uniframe. See Wesche Elec. Co.. B. A 
Wesrhe Elec. Co.. BA... 1622 Vine, Cincinnati M F 
Weatinghouse Flec. Mfg. Co., East Pittsbureh M F 
Willey-Wray Elec. Co., 1522 Central Parkway, 
Cincinnati, 0O. 
Woods Mach. Co.. 


Zobell Elec. Motor Co., Garwood, N. eee. , ar 


NAME PLATES 
See also Decalcomania 
American Name Plate (o., 117 Imlay. Breokivn. N. Y 
Angell Embossing Co.. 87 Barney-Smith Co., Dayten, O 
Mhandier Cn.. Springfield. Mass. 
Continental-Diamond Fibre Co., 
“rowe Name Plate & Mfg. Co., 1749 Grace, Chicago, Tl. 
ieee Cheeta Engraving Co., 52 Vanderbilt Ave., New 
ork, N 
Etched Products Corp., 90 Tenth, Long Island City, N. Y. 
Etching “o of America 1520 Montana Chicago IT) 
General Etching & Mfg. Co., 3070 W. Grand Ave., Chi- 
cago. TI! 
Grammes & Sons Ine.. F., Allentown, Pa. 
Premier Metal Btching ‘~ 14th & Van Alst Ave.. Long 
Island City, WN. 
Turner Brass Works, Sycamore, IIl. 
Waterbury Button & Moulding Co., 
NICKEL 
American Mond Nickel Co., Contury Bidg., Pittsburgh. Ps 
Driver-Harris (Co.. Harrison. N 
International Nickel (Co., &7 wall, New York. N VY 
pes - re Wire Co.. 195 Verona Ave., Newark, N. J 


Seymour g. Co., Seymour, Conn. 
United States Nickel Co. New Brunswick, N. J 


NOTCHING MACHINES, Armature 

Ferracute Machine Co. Bridgeton. N. 

Niagara Machine & Tool Wks., 637 Northtend Avce., Buf- 
falo, N. ; 


NUT SETTING MACHINES 

Vim Electrie Tool Co.. 149 Broadway. New York, N. Y¥ 

OHMMETERS. See Istruments, Laboratory Standard: alse 
Instruments, Portable and Switchboard. 

GIL-LESS BEARINGS. See Bearings. Otl-less 

OSCILLOSCOPES. See Instruments. Laboratory Standard 


OVENS, Industrial and Laboratory 
Annealing. Temper Drawing. Mold Baking. Vulcanizine 
Wrving. Conditioning. Enameling, Japanning 
Vacuum Tmpregnating 

Ruffalo Fdry. & Machine Co.. 15423 Fillmore, Buffalo 
“ Y. fArmature and Coil.) 

Conran, Frederick M.. 107 Colden, Newark, N. 


‘rawford Oven Co., New Haven. Conn. (Coil Driers.) 
Despatch Oven Co., 


622 Ninth. S. E.. Minneapolis, Minn. 
Detroit Sheet Metal Wks., 1341 E. Milwaukee Ave.. De 
troit. Mich. e8 


anna @ @ 


—_ 
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Bridgeport, Pa. 


Waterbury, Conn 
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LACQUERS 


“Krakles” 


BREVOLITE 


Quality finishes and helpful Service. 
What can we do for You? 


Lacquer Enamels— 


Waukegan Chemical Co. 
“‘Velues That Endure’ 
North Chicago, Ill. 





Devine Mfg. Co., J. P., Buffale, N. Y¥. 

iberbach & Son Co., Anm Arbor, Mich. ( 

Electric Heat Control Apparatus Co., 245 New 
Ave., Newark, J. 


Emerson Apparatus Co., Melrose, Mass. 
Freas Thermo Elec. Co., 1206 Grove, Irvington 
Gehnrich Indirect Heat “Oven Co., Long Island 
General Electric Co., Schenectady, N. Y. 


Hayes, C. I., 129 Baker, en BR. I 
2633 


Heidbrink Co., Fourth 8., 
Hynes & Cox Elec. Corp., 406 N * Pearl, LP 
Piette, Waterbury, 


Kenworthy, Chas. F., 198 
Maehler Co., Paul, 2210 Lake, Chicago, Ill. 

Miho Co., 717 Sycamere, Cincinnati, oO. 

Radio Elec’! Wks., 150 W. 22nd, New York, N. Y. 
Sargent & Co.. E. H., 155 E. Superior, Chicago, Il. 


Sioux Battery & Mfg. Co., Sioux City, la (Battery. 
Snead & Co., Jersey City, N. on . 


J. 
Standard, Elec. a on, tolem. — 
teiner E. Kinney St., Newark 
Stokes Machine Co., ® J., 5834 Tabor Rd. oie), 


Philadelphia. 
18522 Euclid Ave., ee 0. 


.) 
Jersey B. RR 
ingien, 


City, N. ¥ 


> am 


Swartwout vo., 
Thelco. See Freas Thermo Elec. 

Westinghouse Elec. & Mfg. , Mansfield, O. 
Young Bros. Co., 6523 Mack Ave., Detreit, Mich 
OXIDES, Battery. See Chemicala. Battery. 


PACKING 


Cooke Seal Ring, Dept. R, 46 N. Green St., Chicago, Il. 
Federal ye Packing ae Wakefield, Mass. 
Holed-Tite Packing, Inc., 


0 EB. 42nd, New ¥. N. 
Packtite. See Federal metallic Packing Co. os * 
PAINT, Varnish, Lacquer KEY 
Varnishes, Insulating ............ See V 
Painting, Dipping, Spraying, Vacuum 
impregnating. 


Paint, Insulating and Acid Proof. on : 
Lacquer, Metal Finishing ........ 
acme White Lead & Color Wks., 8250 St aebts 

ES DE Ss ns ccencacccnescccecconsecce Cian L 

Ajax. See Sherwin-Williams Go. 
Aleka. See Lacquer & Chemical os 
American Di-Klectrics, Ltd., Hancock and Bodine, 

S- Bee Gee, O. X a accccescoccescs sense © 
American Lastite Co., 3166 Lincoln A Chicago... .. PL 
American Wurtzilite Co., Builders Bid Chicago .. P ., 
antakwa Co., 1329 Mohawk, Citeame, Til. ccccccce os “e se 
Arizona Lacquer Mfg. Co. T 16th "Brookiya, N.Y: -L 
Armiac. See Robertson Chemical Co. 

Arolac. See Arizona Lacquer Mfg. Co. 

Art-Craft. See Southwestern Paint & Varnish Co. 
Atlantic Chemicsi Co., Coit, Irvington, N. J......... 
Atom Chemical %o., 96 E. 10th, New York, N. 7. omke 
Bakelite Corp., {47 Park Ave. > wow York, WK. Y.. 00 ae 
Benolite Varnish Co., 501 Columbia Bank Bldg., 


Pittsburgh 
Migh...... V. 
°o.. Vv 


reo 


Berry Hros., Leib & Wight, Detroit, 

Billings- Chapin Co., 1163 E. 40th, Cleveland, O.. oo 08 

Biwax Corp., 208 S. La Salle, Chicago, eee 7 ae 

Bradley-Hurtz Co., 2620 8. Dearborn, Chicago, IIL .... L 

Brevolite. see Waukegan Chemical Co. 

Calman & Co., Emil, 42 Vernon Blvd., Long Island 
Mk Dts Ne ‘eWenatasseebekabhbhenkse0es cbecbacs 

Carboloid Products Corp., 15 Park Row, New York, V P. 

Chadeloid Chemical Co., 75 E 45th, New York V. 

Chinalac. See Dolph Co., John C. 

Cochrane Gam Co., 482 Danforth Ave., Jersey 

Ms Mc Gb atbivesshdedat Weueikwidseedseckeeses V Pa 

Code 25. 7 Mitchell-Rand Mfg. Co. 

Columbus Varnish Co., 264 Cozzeins, Columbus, 0. V .... 

Comulac. See Martindale Elec. Co 

Continental-Diamond Fibre Co., 

Day & Co., James B., 
cago, IIL. 


4 
i) 


Bridgeport, 
1872 Clybourn Ave. Chi- 


Dee & Ca, Walter S.. Kent, Olile......cccocese os Gan 

Dolph Co., John C., 168 Emmet, Newark, N. J.. V P.. 

Duco. See Du Pont de Nemours & Co. 

Du Pont de Nemours & (o., Wilmington, Del.. .. P .. 

Durez. See General Plastics. 

fastman Kodak Co., Rechester, N. Y..........26 + +s L 

Eclipse Paint & Mfg. Co., Cleveland, O............ P. 

E. B. See Mitchell-Rand Mfg. Co. 

Egyptian Lacquer Mfg. Co., 90 West, New York.. .... L 

Electric Lacquer See Dolph Co., John C 

Enamelac. See Robertson Chemical Co. 

Fver-Brite Products Co., East Liverpool, O...... .. ++ L 

Ferbert-Schorndorfer Co., 12815 Elmwood Ave., 
Cleveland, 0O. 

Fesco. See Ferbert-Schorrdorfer Co. 

Five Point. See American Wurtzilite Co. 

Franche & Co., 440 Orleans, Chicago, IIll..........- L 

General Elec. Co., Merchandise Dept., Bridgeport, 

PRE ere Fa ere VP 
General Electric Co., Schenectady, N. Y 
General Plastics, Inc., 99 Walck Rd., 

RS We Si eee ee ck Cenc uence 
Compe Co., P. D., 4153 Bingham Ave., 

an” Saeauts cds Kees ce wiece bees ¥oeek és oeeceeue ° 
G. E. See General Elec. Co. 
te in i SE rrr vPL 
Glyptal. See General Electric Co., Schenectady. 


Pa. V ssa 















be brusuca, sprayed or dipped. Gives « bright, glossy 
non-fading black finish and dries in 30 minutes. 


10HN C. DOLPH CO., 168 Emmett St.. Newark. WN. J. 


CHINALAK—A baking insulating 
varnish that thoroughly dries Deep 
wound eoils, dry from the énside 
out—not merely surface <dryiné. 
Write for samples. 

ELECTRIC LACQUER—Abselutely 
ofl proof and water repellent. Cas 











Ser 
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Where the finest U A S C 
moulding traditions K RK LZ, + K Hl 
are created... PLASTIC MOULDING HEADQUARTERS 


— Electrical Manufacturers of widely varied moulding needs have found 

4 Moulding Headquarters their safe confidant in particularly exacting situa- 

ea tions. Not only have we been able to create new traditions of workman- 

ship, but we have consistently turned out the most intricate castings 

without disturbing our plant routine. Get in touch with Moulding Head- 
quarters for quotations. 






























THE KURZ-KASCH Co. 


TERR 















































HARTFORD CITY, IND. 


Eastern Office Midwestern Office 


1001 Woolworth Bldg. 618 1st Nat'l Bank Bldg. 
New York City, N. Y. Chicago, IIl. 


ne Dayton, Ohio 
at Moulders of Plastics 
» Minn 
be 
on. 
i. 
ory.) 
N. J. 
(Olney), 
ago, Ill. 
N. Y. 
The reputation of Kurzs-Kasch mould- 
ing has been established by the un- 
flagging zeal of our organization for 
the finest results. The best ma- 
terials, equipment and facilities are 
-o available, as well as ideal working 
conditions. 
V wa 
one 
o Bes 
Pa 
are | 
o* ae 
coon ° 
coos 
a Glassine 
V ctu 
V wan ' 
Pe give your 
product the 
VP 
ve a e r permanent 
v protection 
° it deserves 
We have manufactured and supplied uh, Gaede nm 
V coe } . c . . 

a glassine paper for insulating to the E have wads SRAGLET FELT 
ae Electrical Trade for 25 years. Brawl FEET a quality product for 
VP rawley Felt Feet ; h t 

: ‘ F are furnished with electrical manufacturers who wan 
.P.. Made in various thicknesses machine or wood permanent. protection for their prod- 
L .00065” and up screws and nails. ucts. The most exhaustive tests 

. a + .00005” Look for the have proved them practically inde- 

ee name stamped on structible. 

sy Sheets and perfect rolls every piece. 

4" wide and up BRAWLEY FELT FEET are made 
+ 1/64” with nails, wood screws or machine 
- screws. Look for the yee on _—_ 
: . Cm t nuine- 
va On contract orders will carry your Re ay eee 

re paper in stock so that we can make We casey laleb peek and eat ail 

Ps : : . . rders for standard goods immed- 
Mi immediate shipment when required. ately.. We axe ahwaye glad te help 
v with special problems. 

V ioe 4 

vrs Hartford City Paper Co. 
Main Office and Mills at 
} 


Tt... 3. BRA eee 


279 20th Street, Brooklyn, N. Y. 
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PAINT, VARNISH, LACQUER—Continued 
Hg. B. & 


See Maas Waidstein Co. 
Hilo Varnish Corp., & Flushing Aves., 
Brookipn, BM. Y. ccccccccccccccscccccccseccecce TP? 
Im Varnish Corp., Weod, Pittsburgh. V P 


Inc.. Evans Water & Nor- 


M. I. ies 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. V P .. 
ae ae See Lave Bom, Oe 


& Co., G. J., 1227 W. Van Buren, Chicago... .. L 
O’Brien Varnish Co., South Bend, Ind............ TP? a 
Guaies Betas Co... 140 S. Dearborn, Chicago, Ill... P .. 
Opex. ee Wittiems Co. 

Ozite. Bee Standard ao Cable Co 

FP. & B. See Ruberoid Co 

Pecora Paint Co., 4th & "Sedgeley Ave., Phila- 
SE, Ds: cebah a6bbbAhnseb0ss viesess. L 

Pedigree. George Co., P. D 

Peninsular Paint & V 


Ts We Reccaveesccvessesadoosr saaswar 
ee ae a 200 Thomas, Newark, N. J. V . 
Chemical Co., — Meech Ave., Cleve- 
BONE, Oo. wccvcsnsscntusccesccnsencedves Te ee 
8. P. C. See Ruberoid Co. 
Varnish Oo., Zécocse V PP. 
Schorndorfer, Ferbert, 12815 Elmwood Ave., eve- 
land, saVahnahennstehentsesgse ese mentee EE 4 
- Co., Cl eecccsscoseng WV P 
~~? 2. oa < . 
Southwestern Faint & Varnish Co., 610 Broadway, 
Kansas City, pugestebbeenssbssabééesosnces CP . 
saad’ “Pasmaiae Pee : 
‘ er Sn: wcggeenesss odeee oven 
tion Rutherford, N. J...... V .- 
se Lacquer Co., 621 _ Broadway, New . L 


Underground Gable Co., Div. of General 

Cable Corp., Pittsburgh, Pa...........++--+: PY can 
Standard Varnish Wks., 443 4th “Ave. New York. VPL 
Sterli: a Co., Haysville, mae ne 
} an 443 4th an = York 
"Tchersterien, Com & Grand Trunk Rail- 


Waukegan Chemical Co., North Chicago, Ill..... oc a ace 
Walker Co., Henry V., 17 John St., New York.. es i 
Snepette Elec. & Mfg. Co., E. Pittsburgh, Psa. VP... 
Zapon Co., Stamford, Comn.........cceeccccecees s+ #8 L 
Zeliac. See Zeller Lacquer Mfg. Co. 

Zeller Lacquer Mfg. Co., 20 EB. 49th, New York... .. L 


PANELS {genet Eagraving. See Engra 
Radio (M See Radio Mountings. 
Radio (Molded) . See Radio Molded Parts. 
Radio (Hard Rubber) See Rubber Hard. 
Meters. See Instruments, Portable & Switchboard 


PAPER 
Boxes. See Boxes & Wrappers. 
Bushings. Tubes, Paper. 


PARAFFINE. See Wax and Compounds. 
PATENT ATTORNEYS 
Sargent, Lester L., 1115 K Street, Washington. D. C. 


PARCHMENT PAPER, Lamp Shade 
Angel H. Reeve & ~_ 7 eA New York, N. Y. 


Paper 
Bradley Mfg. Co., A; ee ja Semone, New York, N. Y. 
Brown Paper Co., L. L. ms, Mass. 
Chicago i co 1301 Elston Ave., Chicago, Il) 


de Mfg. 

De Jonge & Co., Louis, 69 Duane, New York, N. Y. 
New York & Penn Co., 200 5th Ave., New York, N. Y. 
Paterson Parchment Paper Co., a ae » a 
Raquette River Paper Co., Potsdam, N. 
Reeve & Co., Angel H., é Spruce, New York, ie) ie 
Rogers Paper Mfg. Co., So. Manchester, Conn. 
Special Paper Mfg. Co., aot Reade. New York, N. Y 
Strype, Fred C., 140 Lafayette, New York, N. 
eee Co., Holyoke, Mass. 

Paper & Twine Co., 116 St. Cisir Ave, N. W.. 


Warren Parchment Co., Dexter, N. Y. 

Weber Co., F., 1220 "Buttonwood. Philadelphia, e* 
West Carrollton Parchment Co.. West Carrollton, O. 
Windsor Locks Paser Mills Co., Windsor Locks, Conn. 


PEGS, Armature 

Estes & Sons. E. B., 5844 Grand Central Terminal Bids 
New York, N. Y. 

Mitchell-Rand Mfe Co. 19 Vesev New York. N. Y. 

National Vulcanized Fibre Co.. Wilmington. Del. 

Standard Fibre Products Co., 36 Pleasant, Watertown, Mass. 

White Supply Co., 4347 Duncan, St. Louis, Mo. 


PENS, Scorching 

Gilbert Supply Co.. yy a, 
Little See Gilbert 

Post Elec. Co., 7 E. 44th. New eo. Y. 
Stylectric. See Post Electric Co. 


PERFORATING MACHINES 
American Perforator Co., 617 W. Jackson, Chicago, Ill. 
Asam Bros., 917 Arch, Philadelphia, Pa. 


Electrical Manufacturing 


CONTACT POINTS AND 

THERMOSTATIC METAL 
KER Contact Points are made 
Be the thought constantly in 
mind that, above all, contact points 


must function with unvarying re- 
liability. We make them of platinum, 


iridio-platinum, silver and special alloys. 
Our thermostatic metal is made for high 


and for low temperatures. . Baker Non- 
Rusting Thermostatic metal is for use 
where contact with steam or ‘hot water is 
part of the problem. 


BAKER & CO., INC. 





54 Austin St. Newark, N. J. 
Asum Wright. See Asam Bros. 
Capital Novelty Co., Lincoln, Neb. 
Cunmwings Co, B. F., 4740 Ravenswood Park, Chicago, Lil 
Hamilton agra. Products Co., Hamilton, ‘Ohio (Muste 


PHENOLIC INSULATION. See Fibre, Phenol. Alse 
Molded Insulation. 


PHOSPHOR BRONZE 
(Ingot, Rod, Sheet, Wire) 

American Brass Co., Waterbury, Conn. 

Anaconda. See American on =. 

Elephant Brand. See os pages Oo 

Gilby Wire Co., ae —_ 

Phospnor-Bronze Smelting Co., 2200 Washington Ave., Phile- 
Selphia, Pa. 

Seovil Mfg. Co.. Waterbury, Conn. 

Western Cartridge Co., East Alton, Ill. 


PHOTO-ELECTRIC TUBES 


ee By C, 5S eee pe. Fendns, Cal. 

Foto Cell. See Raytheon Mfg. Co. 

General Electric Co.. Schenectady, x.y. 

G-M Laboratories, Inc., Grace & Ravenswood Ave., Chicago. 
Kino-Lamp. See Raytheon Mfg. Co. 

National Carbon Co., New York, N. 

Photion Instrument Corp., 574 ‘ecwiners Bivd., ee Yor. 
Radio Elec’l Wks., 150 W. 22nd, New York, N. 

Visitron. See G-M ~~ Ine. 

Westinghouse Elec. & Mfg. Mansfeld, Ohio. 
PHOTOMETERS, nee "‘Testin 

Riddle, Jemes G., 1211 Arch, Philadelphia, Pa. 

Foote, Pierson & Co., 75 Hudson, Newark, N. J. 
Holophane Co., 342 Madison Ave., New York, N. Y. 
Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia, Pa 
Lurometer. See James G. Biddle. 

Mathews. See Foote, Pierson & Co. 

National Lamp Wks of G. E. Co., Cleveland, 0. 
PICK-UPS, TALKING MACHINE. See Loud Speakers. 


PIGTAILS, Commutater. See Brushes, Commutator. 
Wire Gauze. S¢e= Brushes, Commutator. 
Vacuum Cleaner. See Brushes for Vacuum Cleaners 
PINIONS. See Gvwars and 
PINION PULLERS. See Pullers, Armature Shaft. 
PLASTICS. See Molded Insulation. 
PLATES. Name. See Name Plates; Alse Decalcomanis 
Fixture Outlets. See Fixture Fittings. 
eur in Battery. See Plates. Storage Battery 
Instrument Co., 64% W. Johnson, Philadelphia, Psa 
PLATES. Storage Battery 
Are Elec’! Corp., E. Columbia, Fort Wayne, Ind. 
Champion. See Englert Mfg. Co. 
C. & B. Battery Co., 1535 S. State, Chicago, Ill. 
Edes Mfg. Co., Plymouth, Mass. 
Englert Mfg. Co., 2500 Jane, Pittsburgh, Pa. 
Esto. See New Jersey Storage auatees Co. 
Fort Wayne Battery Mfg. Co., 230 E. Fourth, Ft. Wayne. 
Handler. See Witherbee Storage Battery Co. 
Link & Hemrick, Inc., W. 52nd 8t., New York, N 
= Jersey pes Battery Co., 656 Summit Ave., aise 
ty, N. 
Universal Battery Co., 3410 S. La Salle, Chicago, Il. 
Witherbee Storage Battery Co.. 75 Columbus Ave., New York. 


PLATING GENERATORS 

american Giant. See Connecticut Dynamo Motor Co. 

Bogue Elec. Co., Chas. J., 182 King, New York, N. Y. 

Rurke Eler. Co., Erie. Pa. 

Century Electric Co., 1806 Pine, St. Louis, 

Chandeysson Elec. Co., St. Louls, Mo. 

Cennecticut Dynamox Motor Ce., Irvington, N. J. 

Conpro. See Eager Elec. Co. 

ager Electric Co., 522 Nevell, Watertown, N. Y. 

Eclipse. See Fidelity Elec. Co. 

Electric Specialty Co., 228 South, Stamford, Conn. 

Esco. See Electric Speciality Co. 

Fidelity Elec. Co., Lancaster, Pa. 

Hanson-Van Winkle-Munning Co., Matawan, N. J. 

Hobart Bros. Co., Troy, O. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Ideal Evectric & Mfg. Co., East Third St, Mans id, 0 

Jantz & Leist Elec. Co., Cincinnati, O. 

Kendrick & Davis Co., Lebanon, N. H. 

U’Hommedieu & Sons Co., Chas. F., 4521 Ogd: Ave.. 
Chicago IIl. 

timus. See Hanson-Van Winkle & Munning Co. 

Reliance. See L’Hommedieu & Sons Co., Chas. F. 

Westinghouse Elec. Mfg. Co., East Pittsburgh, Pa. 


PLATING AND FINISHING 
Chromium Pisting, Rust Proefing and other special metal 


finishing processes. 
amaloy. See American Machine &, ee > 
american = an & Foundry Co., 5520 Second Ave., Brook- 


lyn, N. 
atlantte Chentcal Co., Coit, Irvington, N. J. 
Chromalite. See Metals Protection Corp. 
Diamond Chrome. See U. 8. Chromium Corp. 
Ouro Chrome. See General Chromium Corp. 
General Chromium Corp., 38220 Bellevue Ave., Detroit. 
Mich (Chromium Pilate.) 
Ideal Plating & Polishing Co., 55 Branford, Newark, N. J. 
Metals Coating Co. of America, 495 N. Third, Philadelphia, 


Pa. 
Metais Protection Corp., 401 Michigan, Indianapolis, Ind. 
Parker Rust-Proof Co., 2177 E. Milwaukee, Detroit, Mish 
Rochester Elec. Products Corp., 89 Allen, Rochester, N. Y. 
United Chromium, Inc., 51 E. 42d, New York. N. Y. 

“dylite Precess Co., 3220 Bellevue Ave., Detroit, Mich. 

(Rust-Proof Finish.) 
U. 8. Chromium Corp., Wilkinsburg Sta., Pittsburgh, Pa. 


LAT, 
Sheet. 


Tubing. Wire. 
american "Pusan s., 241 New Jersey Railroad Ave., 
Newark, N. J. o 
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54 Austin, Newark, N. J. 
F., 30 Court, a * N. J. 


Interstate Products Corp., 29 Commercial 
Wile. Bee H. A. Witson Con Newark, M. J. 


wil 2 
—s Bros Sueiting & Refining Co., 742 Marke, 
os“: ie Mawaat, N. J ¢ 


PLUG RECEPTACLES. q 
PLUGS, Flashing. See Fiashers, ieeos 
PLUGS. Radie. See Radio A Parts. 


PLUGS, Attachment 
4-1 Bakelite. See Connecticut Elec. Mfg. Co. 


Helden eee 
— in Ei Mf — 
jamin ec. ‘ : 
aan Wiee, ii Des Plaines, Ill. 


Machine’ Co." 83° Union Piece, Hartfera, 


Connecticut Moulded Products Corp., Conn. 


Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 


Deal Electric Co., sg Bi 
Viamond, H. See Hart ag aad York, N.Y. 


Dreadnaught. See Cutler-Hammer Mfg. Ce. 

Eagle Elec. Mts. Co., 59 a Prooklyn, es 
Electric Co., 94 Alyn, Seales” Geen 

Ericson Mfg. Co., 8257 Bradford nat Cleveland, 0. 


Esler Elec. Mfg. 'Co., $02 8. Adams.’ Marion 
York, N. Y. Tad 


General Electric Co., Bridgeport, Conn. (S 
ber Plug b Te ee 


azzard, Philadelphia, Pa. 
Gold Seal Elecl. Co. ef Ohio, Inc., 
Seat os Bearer Site fo. ne., 250 Park Ave., New 
Handle Cap. Beaver = 
Bar hae "co. "earn, Conn 
ry an, * 
Hatton v. of i Hart & Hegeman Elec. Os., 
Heetach. See Marks Products Co. 
Hemco. See Bryant Electric Ce. 
—- aye, Baio & Electrical Parts Mfg. Co., Hoosie 
H. & H ‘See Hart & Hegeman. 
— =. ae: Bridgeport, Conn. 
ona * th 
ity. vse Baler ‘nee 1 Nits. 2, Los Angeles, Cal. 
00! ug. ee Colt’s Pat Or 
Leviton Mfg. Co., 226 Newell, Brootiyn, Ney 
Mstaliag thai “ute. ‘SOS Sita en, tm 
an ectric ky 
Island City, NY. fg. Blvd. at “14th St... 
ps gee — Elec. 
elson Elec. Plant city, Fila. 
P. & S. See Pass & Seymour. 
Paragon Elec. Sales Co., 215 8. Fifth, Tae, he 
Pass & Seymour, Solvay Sta., Syracuse, 
Quartap. See Connecticut Elec. Mfg. Co. 
Poloron Elec. Mx, Co., 20 Bond, New York, N. Y. 
Quer Cuioh "see bel ine mares 
u . 
Real. See Smith & Co. T. C. er 
& Co., T. C. 


. 


Real Diamond. See Smith & 
Beet _mactrte Mfg. Co., 2024 Gravesend Ave., Breoklyn. 


Reinco. See Reben Elec. Mfg. Co. 

Reynolds Spring Co., Jackson, Sten, 

Reynolite Masterpiece. See Reynolds Spring Co 
Ripple. See Bryant Elec. Co. 

Rodale Mfg. Co., 200 Hudson, New York 


Safegard Elec. A peace - 183 
Samson Cu 7 O."8 8. Tweifth ty niiatataite, 


D., on Boston 1i, 


Mass. 
Snapit. See Marke —s Ave., Philadelphis, Pa 


Snoco. See Snow 
Snow & Co., E. we ow 
Spartanette. See Bryant Elec. =" 
Bryant Elec. Co. 
Speedway Elec. Mfg. Co., 30 Church, New York, N. Y. 


poutler-# 
Suitzall. See Beaver Mfg Go. Co. 


Surefit. See ans Mf kb 
= —_ a Electric’ Co” 

‘aragon Elec. Sales Co. 
Telltale Tap. See General Elec 
Templus. See Bryant Bice, - 


Co. 
ne See Beardsley & Wolcott Mfg. Co. 


Utilo “Mfz. 320 EB. L 
Co., 
Weber. © iberty, Lancaster, Ps. 


Wellmade El 
Wilshires. See Tom Mie. S. Torrington, Conn. 


Yankee. See a ure 
POCKET METERS. Bee 


POINTS, contact 
m ti 
ween X inom Wks., 241 New Jersey Railroad Are, 


Baker & Co.. Inc., 54 . 
Platinum, Silver. } Austin, Newark, N. J. (Geld, 


Coffin Mfg. Co., B. F., 
me Gales 5 80 Court, Newark, N. J. (Pistingm 


Cohn, Sigmund. 44 Gold, New York, N. Y. (Platinum, 
Elkon, Ine (Div. of P. R. 
are : Mow “Teck, Oy. Mallory Co.), 350 Medleee 
‘ansteel Products Co., North Chicago, 

Hardy Metal Corp., Seattle. Wash. . - 


Hart & Hegeman, Div. of Arrow- geman Eiles. 
Co., Hartford, Conn. ae 


Independent Contact Mf; ° 
x. 3, (tengten) Oh OS OM, Cee 


Interstate | Products| Corp., Com 

viditn wt tet’ mercial, Newark, M. & 
National Contact Co., 88 W. 
Niehoff & Co., C. E., 230 W 


. 14th, New York, 
Co. 


Bevenes ts, Pecket. 


60th, New York. (Piatinam.) 
Superi 
‘30 


or, Chicago. (Piatinam.) 




































September, 1929 


This is 





what a 


complete 
moulding 


service 





ib- 
Pa. 
- —— 
é 1: Mould in all stand- 
Ye. ae 
ard compositions 
ick 
2: Combine metal tool- 
ing in one plant, 
“a and thus 
; 3: Give greater accu- 
racy, lower handling 
1 and shipping costs 
‘lyn. | 
1 4: A better service at a 
lower cost 
bia 
Pa 


Whatever you wish in Bakelite, 

Durez, Lumarith or Shellac 
r. A composition, moulded to order. 
Let us quote you. 


You will find our metal parts 
division valuable for special 
work, such as eyelets, stampings 


of all kinds, terminals, etc. 





‘ork, 
Waterbury Button & Moulding Co. 
Waterbury, Conn. 
New York Chicago San Francisco 
4. 101 West 37th St. 230 So. Wells St. 435 Mission St. 


Boston Philadelphia Toronto, Ont. 


—~— 
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Sheets * Rods = Tubes = Fabricated Parts 





68 Essex St. 702 Denckla Bldg. 304 Kent Bldg. 





HANE 


Laminated Bakelite 


UNIFORM 


LOW MOISTURE 
ABSORPTION 


Through varying climatic 
conditions, the insulation 
value of Synthane remains 
This is due to uniform 
low moisture absorption. 


Uniform low moisture ab- 
sorption means a more 
_ uniformly dependable 
insulation for your 





1 Punching Quality 
2 High Dielectric Strength 
3 Low Water Absorption 
4 Low Surface Leskege 


product. An import- 






» TEST = 
FOR 
YOURSELF 


t UNIFORMITY THROUGHOUT \ 


CORPORATION 
NEW YORK CHICAGO CLEVELAN 
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POINTS, Contact—Continued 
Spas see, See Haray jas Corp. 

See Wilson Co., H. A 
Wilsen Gon He ae Newark, N. J. (Platinum and Silver.) 
POLARITY INDICATO See Pecket. 
POLISHING MACHINES. WIRE. See Polishing 


PORCELAIN 
Bushings. Bushings, Bor & Cabinet 
Liquid. See Cement, Liquid Porcelain. 
Molding Machine. See Porcelain Molding. 
Reflectors (Hnameled). See Reflectors, Porcelain Enameled. 
Refractory. See Ceres, Resistance Coil. 


PORCELAIN, Special Shapes 
Akron Porcelain Co., Akron, Ohio. 
American Porcelain Co., E. — o. 
Bi ooo. East Li 
urgess t Liverpoo 
Central Porcelain Co., Set o. 
Circle F Mfg. Co., Trenton, N. 
Colonial Insulator Co., Akron, Ae 
Connecticut Porcelain Co., Trenton, N. J. 
Cook Pottery Co., Trenton, N. J. 
Corns China Co., Wellsville, O. 
& Oy Henry L., 545 N. Arlingten Ave., Easi 
Electrical Refractories Co., East Palestine, 0. 
Globe Porcelain Co.. Mulberry St. and St. Joes Ave., Tren- 


Hartford Faience Co., Hartford, Conn. 

Hub-Way Mfg. Co., Hubbard, Ohio. 

Illinois Electric Porcelain Co., Macomb Il. 

Imperial Porcelain Wks., Canal anc Mulberry, Trentoa 


N. J. 
Knox Porcelain Corp., Knoxville, Tenn. 
Louthan Mfg. Co., East Liverpool, oO. 
Mercer Porcelain Trenton, N. J. 
Refractories Gs., East Liverpool, Obie. 
National Porcelain Co., a. N, 


New Jersey Porcelain Co., Trenton, x. 
Ne Blac. See star Co. 
Pass & Seymour, Inc., Sol Sta., Syracuse, N. Y 


Porcelava. See Burgess & 
Porcelain Products, Inc., ge Ohio. 


Square D Company Detroit, 
Standard & Seclaity "Poreel ak - ra Sun Preirte. Wis 
Star Porcelain head 8t., Trenton, 

Stupakoff Laboratories, 6627 Hamilton Ave. ‘ Piuabetsh, Pa. 
Thomas Lisbon 


Washington Porcelain Co., Washington, N. 


POROUS CUPS 
Ui earthenware cups for primary (wet) batteric> 

Colon: Insulator Co., Akron, Qhio. 

Maddecks Sons, John, Trenton, N. J 

Ohio sae A, Ce., Zanesville, Ohio. 

Robinson Products Co. 


. Akron. Ohio 
Pgers. Moin 
Posts, Switch Parts, Stop Points, Contacie 
a Shaken See also Radio Mountings. 
American Radio Hardware Co., 135 Grand, New Yors 
Bunnell & Co., J. H., 32 Park Pl., New York, N. Y 
Chapman Machine Co., Terryville, Conn. 
Chase Brass & Copper Co., Waterbury. Conn. 
DejJur-Amsco Corp., 418 Broome, New York, N. Y. 
Eby Mfg. Co., Inc... H. H., 4710 Stenton Ave., Phils- 


Ce, H HE. 
. ~— Co. 
Grammes & Sons, aa” L. F., Allentown. Pa 
Gray Bros., Plano, Mii. 
Hart & Hegeman, “Div. of Arrow-Hart & Hegeman Elec. Co., 


Hartford, Conn. 
Hoosick Falls Radio & Electrical Parts Mfg. Ce., Hoone 
Falls. N. ¥. 


King. See Morse Co., Frank W. 
Morse Co.. Frank W., 289 Congress, Bosten. (Svring Grir 
ames, See _ & Hegeman, Div. of Arrow-Hart & Hegre 


an Elec. 

Polk, a. L., 41 Bell Ave., Troy, N. 
Premier Elec. Co., 1802 Grace, aie. ml. 
See H. H. Eby Mfg. Ca. 
Queen. See Morse Co., Frank W. 
eee Mfg. Co., Thomaston, Conn 

Waterbury Button & Moulding Co., Waterbury, Conn. 
POTENTIOMETERS (instruments). See Instruments, Lad 


omy. Standard. 

POTENVIOMETERS (Radice Control). See Radio Re 
ceiver Parts. 

POWDERED CARBON. See Pewdered. 


Carbon, 
POWER TRANSMISSION CHAIN. See Chain. Pee= 
Transmisaion 


PRESS BOARD. See Cloth and Paper. 
PRESSES, Armature Coil 
Comstock Mfg. Cu., Wilkes-Barre, Pa. 


PRESSES, ARMATURE NOTCHING. See Notching Ms 
chines, Armature. 


ulation 
ewark, N. J. 
Press Go., 329 W. Water, Syracuse 
Eimes Engrg. Works, Chas. F., = N. Morgan, Chicago 
Bvans Engrg. Works, 002 Fulton. Chicage, I) 
rae Co., A. B., York, Pa. 


iy Mill Machinery Co., Piqua, 0. 
wark Fdy. & Mach. Ce., 400 Washington Ave., Phils 
déiphia, Pa. 


Stokes Mach. Co., F. J., 5834 Tabor Rd. (Olney), Phila- 


delphia, Pa. 
Terkelson Machine Co., 326 A, Boston, Mass. 


Watson-Stillman Co.. 75 West St.. New York. N Y 
Wood & Co., BR. D., Flerence, N. J. 
PRESSES, Porcelain Molding 
Baird. Andrew, 2715 Newark, Detroit, Mich 
PRESSES, Punching and Bending 
Bench Presses— Power Presses; for Punching & Stampin: 
Sheet Metal. 


Ams Machine Co., Max, 101 Park Ave., New York, N. ' 
cont a Co.. Bridgeport, Conn. 


, 58rd St. & Second Ave., Brooklyn, N. ¥ 


PRESSES, ne Ins 
B Co.. 


‘erracute Co.. Bridgeton, N. J. 
Hyro Mfg. Co., 200 Varick, New York, N. Y. 
Loshbough-Jordan Tool & Machine Co.,. 


Elkhart. Ind 
ars Machine & Tool Wks., 637 Northland, Buffalo, 


; 
Peck. Stow & Wilcor Ce., South 
PRESSES, Stamping. 
Rockford Iron Works, 846 Ray, 
PRISMS. Chandelier. See Crystals, Chandelier 
PROJECTOR LENSES. Sce Lenses. 


PULLERS, Armature Shaft 
Motor Pulley, Shaft & Pinion Pullers & Extractor 

Allen Electric ME Equipment Co., Kalamazoo, Mich 

Big Buster. See Premier Elec. Co. 

Crane Puller Co., Waltham, Mass. 


Cenn. 
See Presses, Punching & Bending. 
Rockford, TIL. 


Electrical Manufacturing 










For PORCELAINS 


that are 


ACCURATE and 


DEPENDABLE, write 


COOK POTTERY CO. 
Trenton, N. J. 


Columbia Machine Works & peatieehte Iren Co., Atlant. 
Ave. & Chestnut St., Brooklyn, N. Y. 

Duff Mfg. Company, Pittsburgh, Pa. 

Electric Service Supplies Co., 17th & Cambris 6t 
Philadelphia, Pa. 

Little Giant See Premier Elec. Co. 

Peerless. See Electric Service Supplies Ce 

Premier Electric Co., 1802 Grace, Chicago, Ill. 

Weidenhoff, Joseph. 4352 Roosevelt Ra., Chicago, Ill 


PULLEYS, Composition 

General Electric Co., Schenectady, N. Y. 
Rockwood Mfg. Co., Ind is, Ind. 
Sprucolite Co., Bloomfield, N. J. 


PUMPS, Oj! Burner 
Janette Mfg. Co., 556 W. Monroe, Chicago, D1. 
Milwaukee Tank Wks., “aX Wis. 

— Bivd., Chicago 


Monroe Machine Tool Co., 737 
Reflex. See Simplex Oil odes. te, 
Simplex Oil Heating Co., 1199 Eddy, Providence, RB. L 
Teesdale Mfg. Co., 427 Market, Grand Rapids, Mich. 
PUMPS, Vacuum 

To Exhaust Incandescent Lamps 

-Russ Co., 50 Charen, “New “York, = 

oa Ss Pe Sales .» 4901 amlites Ave., N. E.. 

Clevelan 5 
Dunham Co., C. A.. 450 East Ohio, Chicage, Ill. 
Eimer & Amend, 205 3rd Ave.. New York, N. Y. 
ions inte i ae. ee 

era. c hid ie. 
Hubbard’s Sons, Norman, 1 Carlton Ave., Brooklyn, N. Y. 
Leiman Bros., 23 Walker, New York, N. Y. 
Packard. See Hubbard’s Sons, Norman. 
PUNCHING PRESSES. See Presses, Punching. 


PUNCHING and BENDING, Sheet Steel 
Anderson Mfg. Co., Albert & J. M., 289 A, Boston, Mass. 


RACKS, Wire Reel 

(With Tension Device Attached). 

Armature Coil Equipment Co., 2415 Forestdale Ave., 
Cleveland, Ohio. 

Browning. See Mutual Foundry & Machine Co. 

Chapman Elec’l Wks., P. E., 1826 Chouteau Ave., St. 
Louis, Mo. (Tensionless Dereeler) 

Columbia Machine Tool Works & Malleable Iron Co., Atlantie 
Ave. and Chestnut S&t., mn Es 

Comstock Mfg. Co., Wilkes-Barre, Pa. 

Electric Service Supplies Co., 17th & Cambria Sts., 


Philadelphia, Pa 
Elec. Schenectady, N. Y. (Tension Indicator.) 
Foundry & Machine Co., Atianta, Georgia. 
Segur. See Electric Service Supplies Co. 


RADIO CIRCUIT COMPONENTS 
This heading includes Inductances (Colle). Chogetnere 
(Condensers), Fixed Resistances, Grid Leaks, 
eae. Choke Coils, and Filters, = Amplifier Thutte 
an its. 
Acme Appar. Corp., 39 Osborne, Cambridge, Mass. 
Acme Products Co., Boston, Mass. 
Acme Wire Co., New Haven, Conn 
Aero-Call. See Aero Products, Inc. 
Aerovox Wireless Corp., 80 Washington, Brooklyn, N. Y 
Aero Products, Inc., 4611 Ravenswood Ave., Chicago, Ill. 
Air-King Products Co., 216 Wallabout, Brooklyn, N. 
Ajax Elec. Specialty Co., St. Louis, Mo. 
Alden Mfg. Co.. Springfield, Mass. 
All-American Mohawk Corp., 4201 Beimont Ave., Chicago. 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Amerchoke. See American Transformer Co. 
American Apparatus Co., Richmond, Ind. 
American Specialty Mfg. Co., 165 Holland Ave., Bridge- 
port, Conn. 
American Transformer Co., Newark, N. J 
Amperite Rheostat. See Radiall Co. 
Arco Elec’l] Corp., 211 E. Oolumbia, Fort Wayne, Ind. 
Arctic. See Premier Elec. Co. 
Art Dial. See Pilot Radio & Tube Corp. 
Audioformer Transformer. See Pacent Electric Co. 
Autoformer. See Tho Elec. Mfg. Co. 
Automatic Oil Heat Co., 9294 E. Fourth, St. Paul, Minn. 
Automotive Parts Mfg. Co., 70 Washington St., Brooklyn, 
B-Conomizer. See Pilot Radio & Tube Corp. 
Benjamin Elec. Mfg. Co., Des Plaines, IIL 
See Turn-it Radio Sales. 
Branston Co., Chas. A., 297 Washington, Buffalo, N. Y. 
ne — Stamping Corp., 718 Atlantic Ave., Brook- 


eine: moahe Corp., Calvary, Waltham, Mass. 
Buffer. See Aerovox Wireless Corp. 

Buffalo. See De Jur-Amsco Corp. 

Camfield. See Columbia Metal Products Co. 

Campbell Electric Mfg. Co. 15 Stewart. Lynn, Mass. 
Capacigrad. See Pilot Radio & Tube Corp. 

ll Mfg. Allen D., 81 Prospect, Brooklyn, N. Y. 
Carter Mfg. Co., 6300 Euclid Bivd.. Fast Cleveland. O. 
Carter Radio Co., 407 S. Aberdeen, Chicago, Ill. 

Central Radio Corn., Beloit, Wis. 

Centraline. See Pilot Radio & Tube Corp. 

Certified Condenser. See Radio Condenser Co. 

Chelten Elec. Co., 4859 Stenton Ave.. Philadelphia. Pa. 

Chicago-Jefferson Fuse & Elec. Co., 1505 W. 15th. Chicavo 

Clarostat Mfg. Co., 281 N. Sixth, Brooklyn, N. Y. (Radio 
Resistance.) 
le Radio Mfg. Corp., 586 Bloomfield Ave., Bloomfield, N. J 

a? 
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Columbia Metal Products Co., 360 E. Grand Ave., Chicago, 
Coneertene. see Chicagu-Jetfersun Fuse. 


Continental Carbon, ° 
Continental. - Gardiner & Hepburn, Inc. 
Cornell a? & Mfg. Co., Anable & Rawson, Long Island 


N. 
Cresradio a. 166-32 Jamaica Ave., Jamaica, N.Y. 
Crefot. See Premier Elec. Co. 
Varen Corp., 158 Summit, Newark, N. J. (Kits) 
DeForest Radio Co., — City, N. J. 
De Jur-Amsco Corp., 
Diamond Weave Coil. 
Dongan Elec. Mfg. Co. 
Dubilier Condenser Corp., 342 Madison av., New York. 
Dumont Elec. Co., 40 W. 17th, New York, N. Y. 
Duratran. See Dubilier Condenser Corp. 
Durham & Co., 1936 Market, ay Pa. 
Dymac. See Electrical Products Mfg. 
Dynohmic. See Lynch, Inc. 
tagle Kiec. Mfg. Coe., 59 Hall, Brooklyn, N. Y. 
Electrad, Inc., 178 Varick, New York, N. Y. 
Electrical Products Mfg. .» Providence, R. I. (Kit) 
tiectrical Research Laboratories, 2500 Cottage Grove Ave. 
Chicago, Il. 
Electro Motive Engineering Corp., 127 W. 17th, New Yerk 
Elkay. See Langbein Kaufman Radio Co. 
Elkxon, Inc., 350 Madison Ave., New York, N. Y. 
El Menco. See Electro Motive Engineering Co. 
Equamatic Kit. See Karas Elec. Co. 
Equitrol. See Cardwell Mfg. Corp. 
E-Z. see Polymet Mfg. Corp. 
Faradon. See Wireless Specialty Apparatus Co. 
Fast Co., John E., 3982 Barry Ave., Chicago, IIL 
Ferranti, Inc., a W. 42nd, New York, N. Y. 
Filatrol. See’ De Jur-Amsco Corp, 
Filterettes. See Tobe Deutschmann Co. 
Filtrola. See = Mohawk Corp. 
Flechtheim Ce A. M., 136 Liberty, New York, N. Y. 
aA Radio & ae oe. 113 Bleecker, New York, N. ¥. 
Inc., Herbert H. ‘42 W. Beardsley, Elkhart, Ind. 
F. re "H. Radio Laboratories, Fargo, N. D. 
— 2 Hepburn, Inc., 611 Widener Blidg., Philadel- 
phia, 
Generai Instrument Corp., 225 Varick, New York, N. Y. 
General Radio Co., 90 State. Cambridge, Mass. 
General Transformer Corp., 910 W. Jackson Blvd., Chicago. 
General Winding Co., a a New York, N. Y. 
Gen-Win. See General W Co. 
Ger-Alt_ Radio aceeeten 
lyn, N_ Y._ (Adapter.) 
Glastor. See Daven Corp. 
Globar Corp., Niagara Falls, N. Y. 
Glo-Dia'. See Wireless Radio Corp. 
Gray & Danielson Mfg. Co., 260 lst, San Francisco, Cal 
Halldorsen Co., 4745 N. Western Ave., Chicago, IIL. 
Hamilton-Sangamo Corp. 
Hammariund Mfg. Co., 424 W. 33rd, ew. York, N. 
Hardwick, Hindle, Inc., 122 Greenwich, New York, § 
Harmonik. See Karas Elec. Co. 
Hart & Hegeman, Div. of pasee- Hart & Hegeman Elec. Ce.. 
Hartford, Conn. (TRF EK: 
Hedgehog Transformer. so = Elec. Co. 
Heinemann Elec. Co., Trenton, N. J. 
Held-Tite, Hi-ohm, Hi-pot. See Carter Radio Co. 
Hi-Q Kit. See Hammarlund. 
Hum-Dinger. See Clarostat Mfg. Co. 
. See Electro Motive Engineering Corp. 
lered penne & Mfg. Co., 4322 Lake Ave., 


Infra-Dyne. See Gray & Danielson Co. 

International Resistance Co., 2006 Chestnut, Philadelphia, Pa 

Isograd, Isoleak. See Pilot Radio & Tube Corp. 

J-M-P. Mfg. Co., 3326 Fond du Lac Ave., Milwaukee, Wis. 

Karas Elec. Co., 4040 N. Rockwell, Chicago, Ill. 

Kelford. See American Specialty Co. 

Kenyon Transformer Co., 122 Cypress Ave., New York, N. ¥. 

Kilograd. See Pilot Radio & Tube Corp. 

Kroblack. See Mountford, C. E. 

Kuprox. See Kodel Radio Corp. 

Langbein-Kaufman Radio Co., 62 Franklin, New Haven, Comm 

Lavite. See Aerovox Wireles Corp. 

Lautz Mfg. Co., N. JZ. RB. Ave., Newark, N. 2. 
(Radio Resistance). 


418 Broome, New York, N. Y. 
See Sickles Co., 


859 Flatbush Ave., Breok- 


Rochester, 


Lekeless. See Benjamin Elec. Mfg. Co 
—- See General Winding Co. 


Cc. utz Mfg. Co. 

Loftin-White. See Hammarlund Mfg. Co. 

Loless. See Wireless Radio Corp. 

am. Arthur H., 1775 Broadway, New York, N. Y 
Marco. See Martin- Copeland Co. 

Martin-Copeland Co., 101 Sabin, Providence, RB. I. 

Maxitran. See Electrical Research Laboratories. 

Mayolian Corp., 1668 Webster Ave., New York, N. ¥ 
(Tone Filter.) 

Meggit. See Cole Mfg. Corp. 

Melco-Supreme. See De Jur-Amsco Corp 

Melcoupler. See Robertson-Davis Co. 

Meloformer. See Robertson-Davis Co. 

Metaleak. See Dubilier Condenser Corp. 

Metralign. See General Instrument orp 

Micadon Condenser. See Dubilier Condenser Corp. 

Micamold Radio Corp., 1087 Flushing Ave., Brooklyn. N ¥ 
(Amplifier Kit.) 

Mica-Static. See Dubilier Condenser Corp. 

Micon Condenser. See Dubilier Condenser Cerp 

Mierocondenser. See Sterling Mfg. Co 

Micrograd. See Pilot Radio & Tube Corp. 

Micrometric. See Karas Elec. Co. 

Microstat. See Premier Elee. Co. 

Midline. See Hammarlund Mfg. 7 

Modern Electric Mfg. Co., Toledo, O. 

\Mfountford, C. E.. 30 Sullivan, New York, NY. 

Muter Co., Leslie F., 8440 8S. Chicago Ave., 
Ill. (Amplifier Kits.) 

National Co., 61 Sherman St.. Malden, Mass 

Neutro-Grad. See Pilot Radio & Tube Corp. 

New York Coil Co., Mount Clare, Pa. 

Nutmeg. See Hart & Hegeman Mfg. Co 

Ohio Carbon Co., 8215 Almira Ave., Cleveland, 0. 

Ohmite Mfg. Co., 642 N. Albany Ave., Chicago, {@ 
(Resistance. ) 

One Way. See Carter Radio Co. 

trrthometrie. See Karas Elec. Co. 

Orthophone. See De Jur-Amsco Corp. 

Pacent Electric Co., 91 7th Ave., New York, N. Y. 

Pam. See Samson Elec. Co. 


Chicage, 


Panatrol. See Wireless Radio Corp. 

Perry ® nie Resistor Corp., 280 New Main St., Yonkers. 
N.Y. 

Phasatrol. See Electrad, 


Philmore Mfg. Co., 106 rth ‘Ave., New Yerk, N. Y. 
Piander. See De Jur-Amsco Corp. 

Pierce Airn. See Tinited Scientific Laboratories 

Pilot Radio & Tube Corp., 323 Berry, Brooklyn, N. ¥Y. 
Pilotran. See Pilot Radio & Tube Corp. 

Potter Mfg. Co., North Chicago. Ill. 

Polymet Mfg. Corp., 829 EB. 134th St., New York, N. ¥- 
Power Box. See Scott Sales Co. 

Powerohm. See International Resistance Co. 

Powrad, Inc., 121 Ingraham, Brooklyn, N. Y. 

Precision Coil Co., 122 Greenwich, New York, N. Y. 
Precise Mfg. Corp.. 254 Mill, Rochester, N. Y. 
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Stamped to any pattern 
—any quality and grade aye 
of mica you desire—this ng 
is the service we offer. 


We carry the largest » 
stock of imported mica ¢ : 
in the country. Your 
orders will be filled * a 
promptly. 

















EUGENE & 
MUNSELL & CO. 


Two-way Socket 


rT 
"PAA 










AvheParie 


Jet Black 
200 Varick St., New York — Angular 
542 So. Dearborn St., Chicago — Modern 


A Manufacturer 
put it up to us. 


E asked us to mold a two-way socket that would 
l possess modern style and beauty; would be elec- 
trically sound; and commercially practicable. 


We did. 


Wav Guia iT Vis Now we produce it for him in quantity. CeTEec enabled 
| us to meet his sales needs exactly. 


BAK E L | 7 C Many other manufacturers who have “‘put it up to us”’ 
From mould to finished product we control the uni- 


have had the same experience. And they now know the 











INDIA, AFRICAN, SO. AMERICAN | 
AMBER DOMESTIC 

























formity, accuracy and speed of every job. Our years advantages of CETEC as a material: high tensile and 
of mould-making experience insure successful mould- | transverse strength, dielectric resistance for almost any 
ing. We would like to quote you on your blue prints. need, easily and accurately molded, in black or brown or 






beautiful mottled effects. 

Probably we can help you by improvements and sav- 
ings. Put it up to us. Mail the coupon with samples or 
blueprints of your parts or products. 


Kuhn & Jacob 
Machine & Tool Co. 


502 Prospect Ave. 
Trenton, N. J. 






We make our 
own moulds 











‘ MOLDED PRODUCTS 
Hard Vulcanized CHICAGO NEW YORK 


427 W. Randolph St. 24 W. 40th Street 
Randolph - 0008 Lackawanna - 0510 


Laminated 


Bakelite | 
~_eremes lil C QONNECTICUT 





mente quickly MOLDED PRODUCTS CORP. MERIDEN, CONN. 


Bob ate re | Give us full information about CETEC and its use in the 
J following parts: - nbs 


FRANKLIN FIBRE | i temas 
SPECIALTY CO. p 
Wilmington, Del. Name 
N.Y. Office and Warehouse: Address 
173 Lafayette St. Canal 9/25 


SHEETS — RODS — TUBES—WASHERS — SPECIALTIES ||| | City Slate J 





100 


POINTS, Contact—Continued 
Spark-O-Mewal. See _ Corp. 

Wilco. See Wilson Co., 

Wilson Co., H. A, Newark, "X. J. (Platinum and Silver.) 
POLARITY INDICATO See Pecket. 
POLISHING MACHINES: WIRE. See Polishing 
Machines. 


PORCELAIN 
Bushings. See Bushings, Box & Cabinet 
Liquid. See Cement, Liquid Porcelain. 
Machine. See 


Porcelain Molding. 

Reflectors (Hnameled). See Reflectors, Porcelain Enameled. 
Refractory. See Ceres, Resistance Coil. 

PORCELAIN, Special Shapes 

Akron Porcelain —- Ohio. 


Central Porcet lain Ce 


eenton, N. J. 


" a N. 

Corns China Co., Wellsville, a 
“. Gy, Henry L., 545 N. Arlingten Ave., Eas: 
Electrical Refractories Co., East Palestine, 0. 
— : Co. Maiberty St. end 8 St. Joes Ave., Tren- 

ton, N. J. 
Hartford Faience Co., Hartford, Conn. 
Hub-Way Mfg. Co., Hubbard, Ohio. 


Tilinois Electric Porcelain Co., Macomb Ill. 
— Porcelain Wks., Canal anc Mulberry, Trentoa 


N 
Knox Porcelain Corp., Knoxville, Tenn. 
Louthan Mfg. Co. “eat Liverpool, oO. 


Mercer Porce! Trenton, N. J. 
letech Refractories Ce., East Liverpeel, Ohie. 
National Porcelain Co., Trenton, N. 


New Jersey Porcelain Co., Trenton, x. J. 

Na = See star Porcelain Co. 

Pass Seypeet, Inc., Solv ita., Syracuse, N. Y 
Seovaore. See Burgess & 

Porcelain Products, Inc., Findlay, Ohio. 

Square D peer Detroit, Mich. 

Standard Special Porcelain Co., Sun Frsirte. Wie 
Star Poresiais Co., Muirhead St., Trenton, N. 


Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa. 
Thomas & Sons 


Tre x 
Union Elec’] Porcelain Wks. Trenton, N. : 
Washington Porcelain Co., Washingten: N. J. 


POoRnsus CUPS 
antenaese = for primary (wet) batterie: 
Maddecks a wy — ¢ 
Ohio a hp une. ‘Onis. * 
Robinson Co., Akron. Ohio 


Poe. rong 
Posts, Switch Parts, Stop Points, Contacie 
acon oe See also Radio Mountings. 
American Radio Hardware Co., 135 Grand, New Yor 
Bunnell & Co., J. H., 32 Park Pl., New York, N. Y 
Chapman Machine one Terryville, Conn. 


Chase Brass Copper Co., Waterbury. Conn. 
DeJur-Amsco | th 418 Broome, New York, N. Y. 

eee we Ine., H 4H., 4710 Stenton Ave., Phila- 
Ensign. See a Mf. &.. H =z. 

Eureka. See Morse Co. 


Grammes & ae Inc., L. F., Allentown. Pa 
Gray Bros., Plano, Mii. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 


Hartford, Conn. 
Hoosick Falls Radio & Electrical Parts Mfg. Ce., Hoones 
Falls. N. Y¥ 


289 Congress, Bosten. (Sovring Grir 
Nutmeg. ‘See Hart & Hegeman, Div. of Arrow-Hart & Hegre 
man Elec. Co. 
Polk, J. L., 41 Bell Ave., Troy, N. Y. 
Premier Elec. oo, 1802 Grace, Chicago, III. 
Quality. See H. H. Eby Mfg. Co. 
Queen. See Morse Co., Frank 
Thomastca Mfg. Co., Thomaston, Conn 
Waterbury Button & Moulding Co., Waterbury, Conn. 
POTENTIOMETERS (instruments). See Instruments, Led 


omen. Standard. 
POTENYVIOMETERS (Radice Control). 
ceiver Parts. 


POWDERED CARBON. See Carbon, Pewdered. 
POWER TRANSMISSION CHAIN. See Chain. Pow= 
Transm isaion 


PRESS BOARD. See Cloth and Paper. 
PRESSES, Armature Coil 
Comstock Cu., Wilkes-Barre, Pa. 


Mfg. 
PRESSES, ARMATURE NOTCHING. 
, Armature. 


PRESSES, Molded Insulation 
B Co.. 


Bee Radio Re 


Bvans Engrg. Works, Chas. E., 1 Fulton. Chicage, I) 
Farquhar Co., A. B., York, Pa. 
French Oil Mill Machinery Co., Piqua, O. 
oe 7w- & Mach. Coe., 400 Washington Ave., Phils 
a. Pa 
Stokes Mach. Co., F. J., 5834 Tabor Rd. (Olney), Phila- 
delphia, Pa. 


Terkelson Machine Co., 326 A, Boston, 
Watson-Stillman Co.. 75 West St., New von. N Y 
Wood & Co., R. D., Flerence, N. J. 


PRESSES, Porcelain Molding 
Baird, Andrew, 2715 Newark, Detroit, Mich 


PRESSES, Punching and Bending 
Bench Presses—Power Presses; for Punching & Stampin: 
Sheet Metal. 
Ams Machine Co., Max, 101 Park Ave., New York, N. ¥ 
Baird Machine Co.. Bridgeport, Conn. 
oS i ee t. & Second Ave., Brookiyn, N. ¥ 


Co., Elkhart. Ind 
= Machine & Tool Wks., 637 Northland, Buffalo, 


Le ane 
Peck. Stow & Wilcox Ce., Southington, Cenn. 
7 Stamping. See Presses, Punching & Bending. 
Rockford Iron Works, 846 Ray, ord, Til. 
PRISMS. Chandelier. See Crystals, Chandelier 
PROJECTOR LENSES. Sce Lenses. 


PULLERS, Armature Shaft 
Motor Pulley, Shaft & Pinion Pullers & Extractors 
Allen Electric & Equipment Co., Kalamazoo, Mieh 
Big Buster. See Premier Elec. Co. 
C Puller Co., Waltham, Mass. 


Electrical Manufacturing 





For PORCELAINS 


that are 


ACCURATE and 


DEPENDABLE, write 


COOK POTTERY CO. 
Trenton, N. J. 





Columbia Machine Works & Malleable Iren Co., Atlant 
Ave. & Chestnut St., Brooklyn, N. Y. 

Duff Mfg. Company, Pittsburgh, Pa. 

Electric Service reoenes Co., 17th & Cambria St 
Philadelphia, 

Little Giant _ Premier Elec. Co. 

Peerless. See Klectric Service Supplies Ce 

Premier Electric Co., 1802 Grace, Chicago, Ill. 

Weidennoff, Joseph. 4352 Roosevelt Rd., Chicago, Ill 


PULLEYS, Composition 
General Electric Co., Schenectady, N. Y. 
Rockwood Mfg. Co., Ind » Ind 
Sprucolite Co., Bloomfield, 
PUMPS, Ol! Burner 
Janette Mfg. Co., 556 W. Monroe, Chicago, Di. 
Milwaukee Tank Wks., Milwaukee, Wis. 
Monroe Machine Tool Co., 737 W. Jackson Blvd., Chicago 
Reflex. See simplex e Heating Co. 
Simplex Oil Heating Co., 1199 Eddy, Providence, RB. L 
Teesdale Mfg. Co., 427 Market, Grand Rapids, Mich. 
PUMPS, Vacuum 

To Exhaust Incandescent comes 
Beach-Russ Co., 50 Chureh, New Yerk. 


¥. 
Bishop & Babcock Sales Co., “7901 Hamilton Ave, N. E.. 


Cleveland, O. 
C. A.. 450 East Ohio, Chicage, Ill. 

Eimer & Amend, 205 3rd Ave. . New York, N. Y. 
coed a ne ee 

era. ectric ba gy 
Hubbard’s Sons, Norman, 1 Cariton Ave., Brooklyn, N. Y. 
Leiman Bros., 23 Walker, New York, N. Y. 
Packard. See Hubbard’s Sons, Norman. 
PUNCHING PRESSES. See Presses, Punching. 


PUNCHING and BENDING, Sheet Steel 
Anderson Mfg. Co., Albert & J. M., 289 A, Boston, Mass. 


RACKS, Wire Reel 
(With Tension Device Attached). 

Armature Coil Equipment Co., 2415 Forestdale Ave., 
Cleveland, Ohio. 

Browning. ‘See Mutual Foundry & Machine Co. 

Chapman Elec’] Wks., P. E., 1826 Chouteau Ave., St. 
Louis, Mo. (Tensionless Dereeler) 

Columbia Machine Tool Works & Malleable Iron Co., Atlantic 
Ave. and Chestnut St., Brooklyn, N. Y. 

yee aay Mfg. Co., Wiikes- Barre, Pa. 


Elect: Service Supplies Co., 17th & Cambria Sts., 
Philadetont a. Pa. 
General Elec. Co., Schenectady, N. Y. (Tension Indicator.) 


Mutual Foundry & Machine Co., Atlanta, Georgia. 
Segur. See Electric Service Supplies Co. 


RADIO CIRCUIT COMPONENTS 
This heading includes Inductances <<. Capacitors 
(Condensers), Fixed Resistances, Gri Trans- 
omens. Choke Coils, and Filters, a Amplifier Units 
an its. 

Acme Appar. Corp., 39 Osborne, Cambridge, Mass. 

Acme Products Co., Boston, Mass. 

Acme Wire Co., New Haven, Conn. 

Aero-Call. See Aero Products, Inc. 

Aerovox Wireless Corp., 80 Washington, Brooklyn, N. Y 

Aero Products, Inc., 4611 Ravenswood Ave., Chicago, IIl. 

Air-King Products Co., 216 Wallabout, Brooklyn, N. Y. 

Ajax Elec. Specialty Co., St. Louis, Mo. 

Alden Mfg. Co.. Springfield, Mass. 

All-American Mohawk Corp., 4201 Belmont Ave., Chicago 

Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 

Amerchoke. See American Transformer Co. 

American Apparatus Co., Richmond, Ind. 

sna, Sontag Mfg. Co., 165 Holland Ave., Bridge- 
port, 

American Transformer Co., Newark, N. J 

Amperite Rheostat. See Radiall Co. 

Arco Elec’l Corp., 211 E. Columbia, Fort Wayne, Ind. 

Arctic. See Premier Elec. Co. 

Art Dial. See Pilot Radio & Tube Corp. 

Audioformer Transformer. See Pacent Electric Co. 

er. See Thordarson Elec. Mfg. Co. 

Automatic Oil Heat Co., 9294 E. Fourth, St. Paul, Minn. 

Automotive Parts Mfg. Co., 70 Washington St., Brooklyn, 

B-Conomizer. See Pilot Radio & Tube Corp. 

Benjamin Elec. Mfg. Co., Des Plaines, IIL 

Bonine. See Turn-it Radio Sales. 

Branston Co., Chas. A.. 297 Washington, Buffalo, N. Y. 

st Metal Stamping Corp., 718 Atlantic Ave., Brook- 


Browning- Drake Corp., Calvary, Waltham, Mass. 

Buffer. See Aerovox Wireless Corp. 

Buffalo. See De Jur-Amsco Corp. 

Camfield. See Columbia Metal Products Co. 

Campbell Electric Mfg. . 15 Stewart. Lynn, Mass. 

Capacigrad. See Pilot Radio & Tube Corp. 

Cardwell Mfg. Corp., Allen D., 81 Prospect, Brooklyn, N. Y. 

Carter Mfg. Co., 6300 Fuclid Bivd., Fast Cleveland. O. 

Carter Radio Co., 407 S. Aberdeen, Chicago, Ill. 

Central Radio Corn.. Beloit. Wis. 

Centraline. See Pilot Radio & Tube Corp. 

Certified Condenser. See Radio Condenser Co. 

Chelten Elec. Co., 4859 Stenton Ave.. Philadelphia. Pa. 

Chicago-Jeffergon Fuse & Elec. Co., 1505 W. 15th. Chicago 

Clarostat Mfg. Co., 281 N. Sixth, Brooklyn, N. Y. (Radio 

Resistance. ) 

Cole Radio Mfg. Corp., 586 Bloomfield Ave., Bloomfield, N. J 

a? 


PORCELAIN 


We solicit your orders on the basis 
that no job is too large or too small. 


Standard and Special Shapes 


Trenton, N. J. 
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Columbia Metal Products Co., 360 E. Grand Ave., 
Coneertene. see Chica gu-Jettersun Fuse. 

. See — Mig. Co. 
Centinentel Carbon, Cleveland, 0. 
Continental. See Gardine’ & Hepburn, Ine. 
Cornell Eleo. & Mfg. Co., Anabio & Rawem, Lene lseat 


Chicage, 


City, N. Y. 
Cresradio -» 166-32 Jamaica Ave., Jamaica, N. Y. 
Crefot. See mier Elec. Co. 


Vaven Corp., 158 Summit, Newark, N. J. (Kits) 

DeForest Radio Co., 9 "N. J. 

418 Broome, New re. a. 

Diamond Weave Coil. See Sickles Co., F. 

Dongan Elec. Mfg. Co., 2985 Franklin, Detreit, Mich. 

Dubilier Condenser Corp., 342 Madison av., New York. 

Dumont Elec. Co., 40 W. 17th, New York, N. Y. 

Duratran. See Dubilier Condenser Corp. 

Durham & Co., 1936 Market, Philadelphia, Pa. 

Dymac. See Electrical Products Mfg. 

Dynohmic. See Lynch, Inc. 

agle Elec. Mfg. Co., 59 Hall, Brooklyn, x Zz. 

Electrad, Inc., 173 Warick, New York, N. 

Electrical Products Mfg. Co., Providence, R. I. (Kit.) 

tiectrical Kesearch Labovenetten. 2500 Cottage Grove Ave, 
Chicago, Il. 

Electro Motive Engineering Corp., 127 W. 17th, New Yor 

Elkay. See Langbein Kaufman Radio Co. 

Eixon, Inc., 350 Madison Ave., New York, N. Y. 

El Menco. See Electro Motive Engineering Co 

Equamatic Kit. See Karas Elec. Co. 

Equitrol. See Cardwell Mfg. Corp. 

E-Z. see Polymet Mfg. Corp. 

Faradon. See Wireless Specialty Apparatus Co. 

Fast Co., John E., 3982 Barry Ave., Chicago, IIL 

Ferranti, Inc., ne W. 42nd, New York, N. Y. 

Filatrol. See De Jur-Amsco Corp, 

Filterettes. See Tobe Deutschmann Co. 

Filtrola. See a Mohawk Corp. 

Flechtheim Co., A. M., 136 Liberty, New York, N. Y. 

Ford Radio & Mica Cerp., 113 .. New York, N. ¥. 

Se et bee, Beardsley, Elkhart, Ind 

¥. & H. Radio Laboratories, Fargo, N. D. 

Gardiner _& Hepburn, Inc., 611 Widener Bldg., Philadel- 


phia, 
Generai Instrument Corp., 225 Varick, New York, N. Y. 
General Radio Co., 30 State. Cambridge, Mass. 
General Transformer Corp., 910 W. Jackson Blvd., Chicaga 
General Winding Co., 214 Fulton, New York, WN. Y. 
Gen-Win. See General Wind 
Ger-Alt_ Radio Laboratories, 
lyn, N. Y¥._ (Adapter.) 
Glastor. See Daven Corp. 
Globar Corp., Niagara Falls, N. Y. 
Glo-Dia'. See Wireless Radio Corp. 
Gray & Danielson Mfg. Co., 260 lst, San Francisco, Cal 
Halidorsen Co., 4745 N. Western Ave., Chicago, IIL. 


Hamilton-Sangamo Corp. 

Hammariund Mfg. Co., 424 W. 33rd, ew. York, N. 

Hardwick, Hindle, Inc., 122 Greenwich, New You, § 

Harmonik. See Karas Elec. Co. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Ce. 
Hartford, Conn. (TRF Kits.) 

Hedgehog Transformer. See Premier Elec. Co. 

Heinemann Elec. Co., Trenton, J. 

Held-Tite, Hi-ohm, Hi-pot. See Carter Radio Co. 

Hi-Q Kit. See Hammarlund. 

Hum-Dinger. See Clarostat Mfg. Co. 


Hy-Wat. See Electro Motive Engineering Corp. 
terea pane & Mfg. Co., 4322 Lake Ave., 


Infra-Dyne. See Gray & Danielson Co. 
International Resistance Co., 2006 Chestnut, Philadelphia, Pa 
Isograd, Isoleak. See Pilot Radio & Tube Corp. 
J-M-P. Mfg. Co., 3320 Fond du Lac Ave., Milwaukee, Wis. 
Karas Elec. Co., 4040 N. Rockwell, Chicago, Ill. 
Kelford. See American Spectaky Co. 
Kenyon Transformer Co., 122 Cypress Ave., New York, N. ¥. 
eieges See Pilot Radio & Tube Corp. 

ont Mountford, E. 


Kroblack. Cc. 
See Kodel Radio Curp. 


ing Co. 
859 Flatbush Ave., Breok- 


Rochester, 


Kuprox. 

Langbein-Kaufman Radio Co., 62 Franklin, New Haven, Comm 

Lavite. See Aerovox Wireles Corp. 

Lautz a oS Se Newark, N. 3. 
(Radio Resistance 

Lekeless. See eccente Elec. Mfg. Co 

Lemnis. See General bt Co. 

L. M. C. See Lautz 

Loftin-White. See Lee Mfg. Co. 

Loless. See Wireless Radio Corp. 

Lynch, Arthur H., 1775 Broadway, New York, N. Y 

Marco. See Martin-Copeland Co. 

Martin-Copeland Co., 101 Sabin, Providence, RB. 1. 

Maxitran. See Electrical Research Laboratories. 

Mayolian Corp., 1668 Webster Ave., New York, N. ¥ 
(Tone Filter.) 

Meggit. See Cole Mfg. Corp. 

Melco-Supreme. See De Jur-Amsco Corp 

Melcoupler. See Robertson-Davis Co. 

Meloformer. See Robertson-Davis Co. 

Metaleak. See Dubilier Condenser Corp. 

Metralign. See General Instrument “orp 

Micadon Condenser. See Dubilier Condenser Corp. 

Micamold Radio x ia 1087 Flushing Ave., Brooklyn, N ¥ 
(Amplifier Kit. 

Mica-Static. See ’ Dubllier Condenser Corp. 

Micon Condenser. See Dubilier Condenser Cerp 

Microcondenser. See Sterling Mfg. Co 

Micrograd. See Pilot Radio & Tube Corp. 

Micrometric. See Karas Elec. Co. 

Microstat. See Premier Elee. Co. 

Midline. See Hammarlund Mfg. Co. 

Modern Electric Mfg. Co., Toledo, O. 

Mountford, C. E.. 30 Sullivan, New York, NY. 

Muter Co., Leslie F., 8440 S. Chicago Ave., 
Ill. (Amplifier Kits.) 

National Co., 61 Sherman St.. Malden, Mass 

Neutro-Grad. See Pilot Radio & Tube Corp. 

New York Coil Co., Mount Clare, Pa. 

Nutmeg. See Hart & Hegeman Mfg. Co 

Ohio Carbon Co., 8215 Almira Ave., Cleveland. 0. 

Ohmite Mfg. Ce, 642 N. Albany Ave., Chicago, M@ 
(Resistance. ) 

One Way. See Carter Radio Co. 

rthometriec. See Karas Elec. Co. 

Orthophone. See De Jur-Amsco Corp. 

Pacent Electric Co., 91 Tth Ave., New York, N. Y. 

Pam. See Samson Elec. Co. 

Panatrol. See Wireless Radio Corp. 

ed * wend Resistor Corp., 280 New Main St., Yonkers. 


Phasatrol. See Electrad, Inc. 

Philmore Mfg. Co., 106 7th Ave., New Yerk, N. Y. 
Piander. See De Jur-Amsco Corp. 

Pierce Airo. See United Scientific Laboratories 

Pilot Radio & Tube Corp., 323 Berry, Brooklyn, N. ¥. 
Pilotran. See Pilot Radio & Tube Corp. 

Potter Mfa. Co., North Chicago. Ill. 

Polymet Mfg. Corp., 829 E. 134th St., New York, N. % 
Power Box. See Scott Sales Co. 

Powerohm. See International Resistance Co. 

Powrad, Inc., 121 Ingraham, Brooklyn, N. Y. 
Precision Coil Co., 122 Greenwich, New York, N. Y. 
Precise Mfg. Corp.. 254 Mill, Rochester, N. Y. 
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Stamped to any pattern 
—any quality and grade 
of mica you desire—this 
is the service we offer. 
We carry the largest \ 
stock of imported mica 
in the country. Your 


orders will be filled ¥ “a 


promptly. 


EUGENE a 


MUNSELL & CO. 


200 Varick St., New York 
542 So. Dearborn St., Chicago 


jt fa, 


INDIA, AFRICAN, SO. AMERICAN * 
AMBER DOMESTIC ; 


= 


- jl 
-_ 


Qh aaa 


& 
HW? a 


From mould to finished product we control the uni- 
formity, accuracy and speed of every job. Our years 
of mould-making experience insure successful mould- 
ing. We would like to quote you on your blue prints. 


Kuhn & Jacob 
Machine & Tool Co. 


502 Prospect Ave. 
Trenton, N. J. 


We make our 
own moulds 


Hard Vulcanized 
Laminated 


Bakelite 


Secelelies In punchings and 
special shapes—one or a mil- 
lion pieces to your require- 
ments— quickly 


—@— 


FRANKLIN FIBRE 
SPECIALTY CO. 
Wilmington, Del. 
N.Y. Office and Warehouse: 
@ 173 Lafayette St. Canal 9125 
SHEETS — RODS — TUBES —WASHERS — SPECIALTIES 





Two-way Socket 
Jet Black 
Angular 
Modern 


A Manufacturer 
put it up to usu. 


E asked us to mold a two-way socket that would 
possess modern style and beauty; would be elec- 
trically sound; and commercially practicable. 


We did. 


Now we produce it for him in quantity. CeTec enabled 


| us to meet his sales needs exactly. 


Many other manufacturers who have “put it up to us” 
have had the same experience. And they now know the 


advantages of CETEC as a material: high tensile and 
| transverse strength, dielectric resistance for almost any 


need, easily and accurately molded, in black or brown or 


| beautiful mottled effects. 


Probably we can help you by improvements and say- 
ings. Put it up to us. Mail the coupon with samples or 
blueprints of your parts or products. 


MOLDED PRODUCTS 
CHICAGO NEW YORK 


427 W. Randolph St. 24 W. 40th Street 
Randolph - 0008 Lackawanna - 0510 


MOLDED PRODUCTS CORP. MERIDEN, CONN. 
Give us full information about CIETEC and its use in the 


following parts: 


Cal ot 


Name _ 
Address 


City | 
aa 
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RADIO CIRCUIT COMPONENT S— Continued 
Premier Elec. Co., 1802 Grace, Chicago, IIL 

Chicago, Ill. 
Protectoraid. See Alden Mfg. Co. 
Pyrohm. Aerovoxr W' 
ay 50 Franklin, New Y Ru. F. 
Radio Appliance Corp., 

Co., Thorn & Camden, N. J 
Laboratories, 100 Ave., Long 
City, N. Y. (Short Wave Kit) 
Switch. See Cutler-Hammer Co. 

Radio Receptor Co., 106 7th Ave.. New York. 
Radiostat. See Allen- Co, 
Raola. See Modern Elec. 'g. Co 


Resistograd. Tube . 
Rittenhouse Co., A. E., Honeoye Falis, N. Y. (Sole Selling 
nate. Con N. Y. 


» Tn kite) 
wk Corp. 


Sickles Uo., F. W., 1 
8 Elec. Mfg. Co., Menominee, 
Silver-Marshall, Inec., 6401 W. 65th St., 
— Kits.) 
Ivertone. ie Radio Receptor Co. 
See Wireless Radio Corp. 
See General Instrument Corp. 
“see DeForest Radio Co. 
Splitmeter. See Premier Electrie Ce. 
a [eee OS on. &.. om: Mass. 
Standard Transformer Co., W: 
Sta-Put. See Martin-Copeland Cae 
Sterling Mfe. Co.. 1 Prospect A 
Stromberg-Carison Tel. Mfg. Co., 
Rochester, N. Y. 
Submariner. See J-M-P Mfg. Co. 
Super Multiformer. See Precise Mfg. Corp. 
Supertran Transformer, See Ford Radio & Mica Co. 
Symphony. See Modern Elec. Mfg. Co. 
Syncrodenser. See Precise Mfg. Corp. 
Telemonie Coll. See Condenser Cute. of y 
Telos Coil. See Condenser Corp. 
Thompson-Levering Co., 351_N. Bren, Puilsdelphia, Pa. 
Thordarson Elec. Mfg. Co., Huron & Kingsbury Sts., Chicago 
tschman Co. ton, Mass. 


Chicago. (Am- 


Cleveland, 0. 
"S660 University Ave, 


Transcript-Clapp Kit. 
Truphoniec Am tion. 
Tunadarta. See Lynch, Arthur H. 
Tuway. See Carter Radio Co. 
Twin-aud. See Peerless Radio Co. 
Twin-Eight nee. 


Electric 
Two-Ten & Two- 


Bodine Co. 
Silver-Marshall. 
314 W. 7 Chicago, Til 


utton Werks. 
= Corp., 30 W. 15th, New York. 
Inc., 634 Lexington Ave., Rochester, 
Variall Condenser. See Muter Co. 
See Universal Electro Chemical - 


Uni Winding 
Valley Appliances, 


Volta. 
ened. See Pilot Radio & Tube C 
Walbert Radic 1000 —— inn Chicago, — 


Waterbury Button & Moulding Co. 
ve Radio Corp., Varick Ave. 


Wireless Specialty Apparatus Co. (J. P.), Boston, Mass. 
RADIO HARDWARE. See Radio Mountings. 


RADIO MOUNTINGS 


Coil Mountings, Coil Sliders and Rods, Switches, 
Detector and Grid Leak 


Mountings, Panel Brackets, Special 
— Hardware & Trimmings, Metal Dials, Metal Panels. 
eae Wireless Corp., 8@ Washington, Brooklyn, N. Y. 
Mfg. Broekton. a 


‘ Waterbury, Conn. 


Alden Co., 

American Emblem Co., Utica, N. 
American Radio Hardware Co., 135 Grand, New York. 
Bonza. See Haydon & 


Cha Machine Got is ly . 
ne 

De Sur-Amsco Corp., 418 Broome, ‘New York, N. Y. 

Durham & Co., 1936 Market, Philadelphia, Pa. 

Electrad, Inc., 173 Varick, Kew York, N. Y. 

Etched Products Corp., 90 T , Long Island City, N. Y. 


Eureka. See —¥ ¥ Co Ga oer, 
» m3 West Grand Ave., Chi- 
cago, Mil. histal Escutcheons. ) 
Globe T . 
Glodial. 


Co., Hartford, Conn. 

’ Chambers. New York, N. Y. 

. Michigan Ave., Chicago, IJIl. 
Muter Co., Leslie Wi 7 B. hicago “Ave.. Chicago. 


7 Co., Grand Rapid ees - 
Waddell ids, 

fate Radio Lai. Varick & Harrison Pl., Brooklyn. 
i" Mfg. Co.. $ 8. Clinton. Chicago, Ill. 

RADIO PANEL ENGRAVING. See Engraving, Radio Panel 


RADIO RECEIVER DARTS 
Rheostats, Sockets, Plugs, 
Acme — ——, Co., tied *cockwell, Cleveland, Ohio. 
Alden g. Go. pringfie Mass. 
Allen-Bradley 494 Reed, Milwaukee, Wis. 
Amacostat. Beek American Apparatus Co. 
American Apparatus Co., Richmond, Ind. 
American Specialty Mfg. Co., 165 Holland Ave., Bridgeport. 


Conn. 
hateetire = Cn, 817 Halsey, 


See Brook etal Stam o Le 
B. M. \ 
sa “Mite Ca, 6 N Third, N. J. (Multiple 
ene 
g. ju ’ 
Brooklyn Metal Stamping Corp., 718 Atlantic Ave., bake 
Cabelug. See Jones. Howard BR. 
Carter Radio Co., 407 S. Aberdeen, Chicago, Ill. (Also 


Rocket Adapters.) 
Central a Laboratories, 14 Keefe aed Milwaukee. 
Central. Radio Laboratories. 
Co., 285 N. Sixth, Brooklyn, N. Y. 
See Benjamin Elec. "Mie. Co. 
Radio Co., 30 Hollister, Buffalo. 'N. Y. 
De Sides Corp., 418 Broome, New York, N. Y. 


34 


Electrical Manufacturing 


De Veau. See Stanley Rs Patterson. 
Dongan Elec. Mfg. Co., 2085 Franklin, Detroit, Mich. 
+ gy My FEY - Corp. 
Bby Mfg. Co., HH. “4T10 Stanton Ave. Philadelphia, Pa. 
Electrad, Ine., 1 Varick, New York, N 
Fantail Pt usta Mtg. Co. Motal’ Seas} a. 

ug. 

Herbert H., 1142 W. Dearie, hither nd 
Gem-Jee. See t Co Tas Varick, Ni York, N. Y 
er: trum ow 
General Radio Co., $0 State, Cambridge, Mass. 

Gray & Danielson Mfg. Co., ‘260 —s San Francisco, 
Hart & Hegeman, Div. of Arrow-Hart & a f 
Hartford, Conn. 


Heinemann Elec. Co., Trenton, N. J. 

imp. See oe Radio Co. 

Jones, 2300 Wabansia, Ch a? we York, Plug) 
Klosner Radio Shee 1023 Y. 
Martin-Copeland Co., 101 Rade aad, R. I 
Micrograd. Sce Pilot Ra Tube Corp. 


Mouu- a See Central Kadio ES. 

Morse 291 Congress, Beston, 

Muter Co., ” Leslie aes 8440 S. Chicago Ave., Chicago. 
Nutmeg. ‘See Hart Hegeman, Div. of Arrow-Hart & 
Hegeman Elec. 

Pacent Elec. Co., 91 Seventh Ave., New York, N. Y. 

Pan-Tab Jack. See Frost, Herbert H. 

Philmore Mfg. Co., 106 Seventh Ave., New York, N. ¥ 
ot Radio Corp., 323 Berry, Brooklyn, N. Y. 

Polymet Mfg. Corp., 829 BE. 134th St., New York, N. Y. 

Premier Elec. Co., 2 Grace, Chicago, ons 

Recto Mfg. Co., 23 W. Third, Cincinnati, Ohio 

Robertson-Davis Co., 361 W. Superior, Chicago, Ill. 

Royalty. See Electrad, Inc. 

Samson Elec. Co., ton, Mass. 

Socostat. See D. A. Radio Co. 

Stanley & ee, Varick, New York, N. 

Sterling Mfg. Co., Prospect Ave., Cleveland, Tonto 

Tubestat. See Muter Co. 


Wireless Radio Corp., Varick Ave. & Harrison Pl., Brooklyn 
Yarley Mfg. Co., 9S. Clinton, Chicago, Il. 


RADIO RECTIFIER TUBES 
Armstrong Electric Co., 187 Sylvan Ave., Newark, 
Arcturus Radio Tube Co., 260 Sherman Ave., Newark, 
Cable Radio Tube Corp., 80 N. Ninth, Brooklyn 
Ceco Mfg. Co., 1200 Eddy, Providence, R. I. 
Conneway Elec. Laboratories, 406 Jefferson, Hobeken, N. 

, Ine., BE. T., 876 Seventh Ave. Now York. N. ? 
— Ne Co., Franklin St. & Central Ave., Jersey 


a 
Diamond Electrie Co., Benge. N. 
Diamond Vacuum Products Ce. 4053 — Ave., Chicago 
Eveready Raytheon. See National Carbon Co. 


Gold Seal Electrical Co. of Ohio, Inc., 250 Park Ave., New 
York, N. Y. 


Hygrade Lamp Co., 


N, 2. 
N. J 
Y. 


Salem, Mass. 
—— page Laboratories, 280 Park <Ave., Weehaw- 
en 
Ken-Rad Tube & Lamp Corp., Owensboro, Ky. 
La Salle Radio Div. of Matchless Elec. Co., 1500 
N. Ogden Ave., cago, Ill. 
Manhattan Elecl. Supply an 510 Sixth Ave., New York. 
a ng Co., York, N. Y. 
on See Hysrade Lamp Co. 
Mfg. Co., 367 Ogden, Newark, N. J. 


enmmoaes it Mfg. Co.. 79 Orange, Newark, N. J. 
rae Electric Co., 4901 Hudson Blvd., North Bergen, 


N 
| meg Corp. of America, 233 Broadway, New York. 
Sonatron Tube Co., 1020 S. Central Park Ave., Chicago, Iil 
Specialty Appliance Co., 6611 Buclid Ave., Ohio. 


Sylvania Products Co., 
Televocal Corp., 588 West New York, N. J. 
United Radio & Klee. Corp.. 500 Chancellor Ave.. Irvington 


N. 
nasie TRANSFORMERS. See Radie Cireult Components 
a TUBE BASE BRANDERS. See Engraving Radio 
el. 


RADIO TUBE BASES. See Radio Molded Parts. 
RADIO TUBE BULBS (Unfinished). See Bulbs. Glass. 
RADIO TUBE PARTS 

Suement Hooks, Screens, Bolts & Nuts & Special Stamp- 


ing 
Juno Sectors, Inc., Hillside, N. J. 


RADIO WIRING HARNESS 


wiring cable and harness assemblies for 


Bpecial radio 
battery connections, 


radio tube adapter harness for eon- 
verting battery operated receivers to A.C. operation; 
Socket Adapters for Power Tubes; Speaker Exten- 
sion Cords—This heading also includes auto ignition 
assemblies. 
Afeo. American Fabrice Co. 
Ajax Elec. eg ay” Chestnut, St. Louis, Mo. 
Alden Mfg. Co., . Mass. (Adapters.) 
Alpbus. 
. New York, N. Y. 


st, Now York. k 


N. Y. 


See 
Gresvent. Braid Ger Provideoce, B. I. 
ee 5 og OE Trenton, N. J. 
De Laure, Houston, 


50 W. New York, 
Diamond Braiding Mills, Chicago Heights, “‘m. 
See Cornish Wire Co. 


_ anes » Third & Dauphin Sts, Philadelphia, 
Frost, Ine., ert H., 1142 W. Beardsley, Elkhart, Ind. 
( Adapters.) 
Hatfield Bubber Wks., Inc., a N. J. 
Lusterized. See ae Braidi ng Co. 
— ya id ie Tow. Got a inas hay 
ne., Harol edford ; 
Radio Ce., cena iaiaas New York, N. Y. 
sSaoeeeee. 
ar "Oe. 2831 peemvest Ave., Cleveland, Ohio. 
). 
Wilkens. Mfg. Co., 52 Orawaupun St.. White Plains, N. Y. 


Gage List of 


Electrical Buyers 
The Trade Authority 








RAWHIDE GEARS. See 
READING LAMP BASES. 
REAMERS, Pipe. See Stocks, 
RECEPTACLES, Lamp. See Sockets 


RECEPTACLES, Plug, Heavy Du 
Battery 


o 
x< 





preety 
nokdgywZ 


J ee 


Boston, Mass..........s+0+555 +» BWMCR 
Appleton “Blee. Co., 1703 Wellington Ave., eu 


Chicago, 
Hinds Co. 
Arnessen Electric Co., 18 Water, New York... ....M 
Arrow Electric Div. of Arrow-Hart & 

Hegeman artford, — FBW 
ity Co., 422 


iF lw 
(Alse 


ee oe 


3 
Bango TYPO.)  cccccccccccccccccccces co ce W ee 

Campbell. See Steel City Elec. 

Cannon Elec. Development Co., 420 West 


TORR eee eee eter eeeeeeeeee 


Conn. 
Cory & Son, Chas., 183 Varick, New York .. 
Crouse-Hinds Co., Syracuse. N. 
a 1288 St. 
Electric Service Supplies Co., 17th & 

Cambria Sts., Philadelphia, 
Elwell Parker Elec. Co., 4222 St. Clair” 

a. Be. he GUN, “Wi ccccccnce ce B sa cena 
Fielding. See Stanley & Patterson. 
Fountain’s. See Jenkins Mfg. Co. 
Bide. Gn... Tate, PR. weccee FP uc oe cece 

See Steel City Elec. Co. 

Co., Merchandise Dept., 


241  Frankiin, © 
nm, Mass. 


H. & 4. See Hart & Hegeman, Div. of 
Arrow-Hart & Hegeman Elec. Co. 
Hart & Hegeman, Div. of Arrow-Hart & 
Hegeman Elec. Co., Hartford, Conn. .. 
Hessel Co., W. F., 76 Greenwich, New 
pe re rrr 
Aubbeli, Ine., 
TP TD BUD cccscescencceteue 0 
Indestructible. See Kiteg! Bros. Universal. 
Jenkins Mfg. Co., Bloomfleld, N. J.. .. .. ss es 
Klieg! Bros. Universal Elec. Stage Light- 
ing Co., 321 W. 50th, New York, N. Y. 
Latrobe. See Fullman Mfg. 
Lexington Electric papas Co., 12 
Ct A  Mkchewscasmavace ae o6 Sb 
Loeffeinoiz & Cu., 
Major Equipment 
ave., Chicago, 
See Novelty Elec. 
McKenny Co., 
Wash. 


Novelty Elec. Co., Tenth 
Philadelphia. Pa. ca ah 

Ohio Elec. & Controller’ ioo.: “5903 “Maurice 
ST 


w.. 
Comat ¥ r Elecl. Works, ow R., 911 Atlantic Ave., Bresk- 
Preset. 4 Walker Bros. 
Pyle National Co., N 
Cetenss, TE ccccccccccccece $8666ée8s 06. 6 
Co., 32 8. 
Com 


and convenience outlet.)... oo 00 6m 


Raleo Mfg. Co, 123 N. 


Bussell & Stoll “Co., 53 Rose, New York F BW M 
Square D. Co., Detroit eeccccscce oo ce ee 
Stanley & Patterson, ‘iso Varick, New 

York, N. Y eee 


Steel City Elec. Co., Pittsburgh, Pa.. F........8 
Thomas & Betts Co., 15 Park Place, New 
i E. eukbetchinstacmniee tains Fr 


Vv. 3 a “711 "Cherry, ° Phita- 
delphia, 


Walker ae hia F .; 
Westinghouse 


SS rae ee 
Yale. See Eleetrie Products Co. 


RECORDERS, Elapsed Time. See Indicators, Operation. 
REDUCERS, Socket. See Socket Reducers. 
REFLECTOR LENSES. See Lenses. 


eae eee Enameled 


eeeeee ee ee 


Inc., 


oe 88 ee oe oe 


5 
FBWM.... 


Co. 
Seven Front, 





Steel 


4Bolite Reflector an Ave., Cleveland, 0. 
Elec. Mfg. Co, Des Plaines, Ill. 

Cello, Inec., 96 York, N. Y. 
Dunlap Co., John, Carnegie, Pa. 
Durex. See Wheeler Reflector Co. 
Federal Electric Co., 8700 S. State, Chicago, Ill. 
Goodlites. See Goodrich Elec. Co. 
Goodrich Elec. _— 1450 Ogden A Ave., Chicago, Il. 
Isolux. See Wheeler Reflector 

a eo = au -/. "Dnitans, 

umbo 

Sarbelite Art a0 N. Chicago, Ml. 
Monk, re ight crak Rt. 

ty Ave., Chicago, Til 
am 


See & White. 
Philedelphite Elec’] & Mts Co., 1228 N. Sist, Philedelphls. 
Quad. See Quadrangle Mfg. Co. 
Quadrangle Mfg. Co., 32 8. Peoria, Chicago, Ill. 
..16 Hudson, New York, N. ¥. 


Tindall & White, 33 W. 60th, New York, N. Y. 
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Akron Porcelain 


Well formed - - - Strong 
Accurate - - - Good appearance 
Reasonable Prices 


THE AKRON PORCELAIN CO. 
Akron, Ohio 
Formerly the Mogadore 


Insulator Company 


sel vee 


eh Gta) oe 


ec craftsmen 


HOMAS MADE porcelains not 
only pr se but tmsure an un 
Petetita tas mara eter: ee 
« t i 
, 


* 


The R. Thomas & Sons Co. 


Electrical Manufacturing 


FIBROC 


INSULATING PARTS 
READY FOR ASSEMBLY 


The Fibroc Insulation Company main- 
tains a large battery of specially designed 
and equipped punch presses that quickly 
and economically supply Fibroe punched 
parts to meet practically any specification. 

Engineering and production depart- 
ments of large electrical manufacturing 
plants quickly recognize the economy and 
production advantages of Fibroc Ready 
Punched and Inspected insulating parts. 

Recent exhaustive tests disclose the fol- 
lowing Fibroc characteristics: 

. High dielectric strength 600—1,100 
volts per mil. 

. Chemically stable—unaffected by 
ordinary solvents. 

. Non-hygroscopic, does not swell, 
warp or shrink. 

. Great mechanical strength, com- 
pact and light in weight. 

. Resists heat, constant 225° F. inter- 
mittent up to 275° F. 


Send your specifications or blue 
prints for samples and quota- 
tions. Our engineering. depart- 
ment will be glad to work with 
you. 
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FIBROC INSULATION CO. 


Licensed Bakelite Laminators Since 1922 


430 Lincoln Ave. 
VALPARAISO, INDIANA 





104 


UP TO 2 in. 


DIAMETER 
OLSON MFG. CO. 
56 Commerical St. 
WORCESTER, MASS. 





REFLECTORS, Porcelain Enameled, Steel—Continued 
yacertes. dee Wheeler eflecur Vo. 

Elec. & Mfg. Co., South Bend, = 
Whestes Reflector Co., 275 Cangress, Boston, Mass 


REFRIGERANTS. See Chemicals, Refrigeration. 
REFRIGERATION CHEMICALS. See Chemicals, Refrig- 


REFRIGERATOR CABINETS 


Banta Refrigerator Clearfield, 
Belding-Hall ElectrICE Corp., Belding, Mich. 


Benjamin Elec. Mfg. Co., Des Plaines, Ill. 
Bohn Refrigerator Co., St. Pauli, Minn. 
Cavalier. See Tennessee Furniture Co. 
Challenge Sctgieeier Co., Grand Haven, —-. 
Champion ne Co., 206 Lexington Ave., New Yerk, 
Crystal ee .. Fremont, Neb. 
Crysteel. See Benjamin Elec. Mfg. Co. 
Dry-Air. See Baldwin Refrigerator Co. 
Dry-Cold. See Hill & Co. 
Sons Co., D., 336 Adams, Boston, Mass. 
Erie Art Metal Co. & Erie Metal Furniture Co., Erie, Ps. 


General Necessities Corp., General Necessities Bldg., De- 


troit, Mich. 
Gibson Refrigerator Co., Green Mich. 
Gloekler Co., Bernard, 1 Penn Ave., Pittsburgh, Pa 
Gurney Refrigerator Co., Fond du , Wis. 
Harder , Cobleskill, N. Y. 
— - jesedhig 8S. La Salle, Chicago, ID 
Heintz Mfg. Co., Front Olney Aves., Philadelphia, Pa. 
Heinz & Munschauer, Superior and Randall, Buffalo, N. Y¥ 
Herrick Co., 1805 River, , lows. 
Hibbard binets, » 6504 Euclid Ave., Cleveland, O 
Hill & Co., C. V., 360 Pennington Ave., Trenton, N. J. 
Holderie > Exchange, les Ae 
Howe Scale Co., Rutland. Vt. 
Jewett tor Co., Buffalo, ee 
Kleen Kold. See Harder gerator 


ton, 
Knox. See Erie Art Metal Co. 
Refrigerator Co., Div. of Kelvinator Corp., Grand 
Rapids, Mich. 
Liver & Co., C. B., Omaha, Neb. 
Co., Henry G., 151 E. 126th, New York, N. Y. 
(Ice Cream Cabinet.) 
Lorillard Refrigerator Co., 44 Cooper Square, New Yorx. 
Louisvilie Refrigerator Corp., 4460 Louisville Ave., Leuis- 
Louisville Tin & Stove Co., Louisville, Ky. 
Mace & Co., L. H., 55 E. 150th, New York, N. Y. 
Maine Mfg. Co., Nashua, N. H. 
McCray Refrigerator Sales Corp., 2864 Lake St., Kendall- 


ville, Ind. 
Mowatt Refrigerator Co., 25 Oak Grove, San Francisco, Cal 
Omaha Fixture & Supply Co., llth and Douglas, Omana 
See Ottenheimer Bros. 


Ottenheimer Bros., Baltimore, Md. 
Plymetl See Haskelite Mfg. Co. 
Reol. See Ottenheimer Bree” 
Reolite. See 


Seeger Refrigerator Co., St. Paul, Minn. 
Sherer-Gillett Co., 6601 W. gt Chicago, Il. 
Steeprest. See Heintz Co. 


i _—.” Los Angeles, Ca) 


See Maine Mf 
White Seal. See Louisville Refrigerator Co. 
REFRIGERATOR CONDENSER UNITS. See Condenser 
Units, Refrigerator. 


REFRIGERATOR FITTINGS 
Commonwealth Brass Corp., 5781 Commonwealth Ave., De- 
troit, Mich. 


REGULATORS, Temperature 

i se Co., 1807 Elmwood Ave., Buffalo, N. Y. 
American Teletherm Cae 1017 Summit, Toledo, O. 
American Thermostat ., 226 Jeiliff Ave., Newark, N. J. 





Aipormee Electric Hester Co., 1706 Race, Philadelphia, Pa. 
utomatic Reclosing Circuit Breaker Co., Columbus, 0. 
Basel Mfg. Co., 911 Mulberry, Kansas City, Mo. 
Boston Machine Wks. Co., 7 Willow, Lynn, Mass 
Brown. See Electric Automatic Asotience Co. 
Brown Instrument Co., Wayne Windrim, Philadelphia. 
Ceaco. See Cobb Electric relishes Co. 
37 
SCREW MACHINE PRODUCTS 
AND SPRINGS 
for every purpose 
WILLIAM STEINEN & COMPANY 
297 Washington St. Newark, N. J. 





Electrical Manufacturing 


Cobb Electric Appliance Co., 100 Massachusetts Ave., Boston. 
Cook Elec. Co., 2700 Southport Ave., Chicago, 

Davis & Daggett Co., 238 Dwight, Springtield, Mass. 

D. & T. Manufacturing Co., 3001 La Salle, St. Louis, Mo. 
Electric Automatic Appliance Co., Denver, Col. 


Chas., 90 Chestnut, "Newark, N. J. 
fabrice Thermostatic Control Co., 4750 Sheridan Rd., 
Chicago, Ill. 
Gifford Heat Control Systems, 1 Broadway, New_York. 
Gold Car Htg. & Ltg. Co., 220 36th, Brooklyn, N. Y. 
Hart Mfg. Co., Hartford, Conn. 


Hermansen Eleci. Co., 505 W. 41st, New York, N. Y. 
Hynes & Cox Elec. Corp., 406 N. Pearl, Albany, N. Y. 
Jewell Mfg. Co., ‘Auburn, N. Y. 

Johnson Service Co., 149 Michigan, Milwaukee, Wis. 
Lockswiteh. See Time-O-Stat Controls Co. 

Majestic Electric Appliance Co., San Francisco, Cal. 


Marvel. See American Thermostat Wo. 
ee Corp., 564 W. Adams, Chicago, Ill. (Mercury 
bs Renewal Regulator Co., 2753 Fourth Ave., 

Minneapolis, Minn. 

Penn Electric Switch Co., Des Moines, Iowa. 

Penn Heat Control Corp., 1207 Race, Philadeiphia, Pa. 

Powers Regulator Co., 2720 Greenview Ave., Chicago, Il 

“e ectostat. See Minneapolis- Honeywell Reflector Regu 
ator Co. 

Quick Freeze. See Penn Electric Switch Co. 

Ranco. see Automatic Reclosing Circuit Breaker Co. 

Savutime Devices, Inc., 88 Manhattan, Rochester, N. Y. 

Simplex ‘leat Regulator, 2938 Pillsbury Ave., Minneapolis. 

Snapon. fee Tagliabue Mfg. Co. 

Souder-t.urnsby Co., Tamaqua, Pa. 

Sure sire ton Machine Wks. 


Tagiiatwe Mfg. Co., C. J., 18 33rd, Brooklyn, N. Y. 


Time-O-Stat cCentrols Co., Cramblet Engineering Div., 286 
Milwaukee Ave., Milwaukee, Wis. 

Trent Co., Harold E., 439 N. 12th, Philadelphia, Pa. 

Webster Elec. Co., Racine, Wis. 

White Mfg. Co., 2362 University Ave., St. Paul, Minn. 

Wilrolator “o., Newark, N. J. 


Wi)son-Macelin Cu.. 483 Concord Ave., 


REGULATORS, Voltage 
Werd-Leonard Electric Co., Mount Vernon, N. Y. 
Rotor. See Ward-Leonard Electric Co. 
RELAYS 
(See also Circuit Breakers and Thermostats.) 
Benjamin Elec. Mfg. Cc., Des Plaines, Iii. 
Burke Controller Co., 369 Lexington Ave., New York. N. Y¥ 
Dunco. See Struthers Dunn, Inc. 
General Electric Co., Schenectady, N. Y. 
Leach Relay Co., 693 Mission, San Francisco, 
239 New York, N. ¥ 


Koller-Smith Co., Broadway, 
Signal Engineering & Mfg. Co., 146 W. 14th, 2 Yors 
a. 


Struthers Dunn, Inc., = Race, Philadelphia, 
Wilcolator Co., Newark, 
REMOTE CONTROL SWiTCHES. See Switches. Bemote 
ContreL 
REMOVERS, Coil 
Ewing Mfg. Company, Middleport, Ohio. 
RESISTANCE 
Boxes. See Instruments, Laboratory Standard 
Coil Cores. See Cores, Resistance. 
Test Sets. See Instruments. 
Units, Radio. See Radio Circuit Components. 
Units. See Units, Rods & Grids. 
Wire. See Wire Bare. 
RESISTORS 
Lautz Mfg. Co., 2445 N. J. R.R. Ave., 
Ohmite Mfg. Co., 636 N. Albany Ave., 
RESISTORS. See Units, Rods & Grids. 
RESU RFACERS, Gommater. See Stones, Commutator, also 
g. 


Tools, Commutator 
REVOLUTION COUNTERS. See Tachometers. 


New York, N. Y: 


Newark, N. J. 
Chicago, Ill. 


RHEOSTATS, 
Motor- See Controllers, also Bheestate. 
Radio. ie. Radio Receiver Parts. 
Sewing Machine. See Controllers. 
RHEOSTATS 
KEY 
Battery Ch Sd vocccosbecsboesocsctos See B 
Stage DMRMIRE .ccccccccccscevcccccsccces See D 
Meter Testing (Laboratory)...............8¢ee L 
WONG THM cc cccgnccccesscesctecosesese See P 
Motion Pictures (Projector Lamp)......... -Bee M 
Motor Starting, Field and ened wscii “Bee - . 
Allen-Bradley Co., 494 Reed, Milwaukee .......... L 
Biddle, James G., 1211 ‘* ar bets wees oe & 
Brach Mfg. Corp., L. Newark, N. 
(Radio Battery Conizel ) occeessesece os 
Bradleystat. See Allen-Bradley Co. 
Columbia Electric Mfg. Co., 1292 E. 
See, Gee, ©. Asi paccdeuk £458. c0 00 ve P 
Controlite. See Ward Leonard Elec. Co. 
Crown Rheostat & ~Chleage Co.; 3 May- 
pole Ave., a CREME, Bisccdustesc co co es P. 
Cutler-Hammer, . 288 si Paul 
py asucceneneans PRD .. nut 
Economie Rheostat’ Swtten “Oo., 3551 'N. 
5th, Philadelphia, Pa............+... PP iswe ct 6.08 
Electric Controller & Mfg. Co., 2700 E. 
TOth, Cleveland, Gi .ccccccccccesccess BP cco ct cc ce 
Electric Products Co., 1725 Clarkstone 
Wee., GEOTIERE; Oc. vcccccccccncavsce co DB ce co sees 
General Electric Co., Schenectady, N. Y. F ........ L 
ane to Winite-Mienaing Co., Mata- . 


cisco, Cal. 
Klieg! sros. Universal Elec. Stage Light- 
ing ee me fe eg BB 
Knoeller Elec. Co., 0 
National Elec. Cuntrotler Co, Suis Ra- 


venswood Ave., Chicago.............. FBD..ML 
ae. See Hanson-Van Winkle-Mun- 

ning Co. 
Robertson, Leo F., Inc., 532 W. 22nd, 

tn, 20, Bis oo dt hins bob RAGE aWa* o'e\ 0% e806 M. 
Rubicon Co., 29 W. Sixth, Philadelphia, L 
Schafer Bros. Co., 1059 W. llth, Chieago.. B .... .. 
Simplicity. See Cutler-Hammer Mfe. Co. 
Union Elec. Mfg. Co., 934 Juneau Ave., 

ND, “WHER. naceddeantaseueend bs ae 
Universal. See Ward Leonard Elec. Co. 
Vitrohm. See Ward Leonard Elec. Co. 
Ward Leonard Elec. Co., 31 South, Mt. 

WOR, “Bes - Bsncccciedates coast eesate P..0 <8 
Watton. See Electric Products Co. 
Westinghouse Elec. & Mfg. Co., East 

TD. EU  nccheckibevec cobdenbnes o <6 
RINGS Seal. See Packing. 
RIVETS 
American Brass Co., Waterbury, Conn. 
Blake & Johnson Co., 1497 Thomaston Ave., Waterville, 


Conn. 
Chase Brass & Copper Co., Waterbury, Conn. 
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Census of 
Distribution — 


On 19 of this issue of 
ELECTRICAL MANUFACTUR. 
ING, F. M. Feiker tells how the 
Department of Commerce has 
plans under way for taking the 
1930 census which will include a 
count of the sources of commer- 
cial distribution. 


page 


Chicago Rivet & Specialty Co., 
Hassall, 


1830 8. 
Ine., John, 402 Oakland, ae 
Hungerford Brass & a pee Co., Div. of 

88 Lafayette, — York, N,. 
Belt Hook con 1315 

Nelson Rivet Co., Taunton, 


54th, Chicago, 
a * 

as has Bra 

Mass. a 

Stimpson Co., Edwin B., “ apeagpadeen, N.Y. 

Thomson Mfg. Co., Judson L., Waltham, Mass. 

Tubular Rivet & Stud Co., 87 Lincoln, Bosten, Mass. 

Waterbury Brass Goods Co., Waterbury, Conn. 

Wright & Corson Mfg. Co., Bridgeport, Cenn. 

RODS, Resistance. See Units, Rods and Grids. 

ROLLER BEARINGS. See Bearings, Ball and Roller. 

ROLLS, Coll Flattening 

— Machine Tool Works & Malleable ?= Co., Atlantis 

and Chestnut St., Brooklyn, N. 
RUBBER BELTS. See Belts. Rubber. 
RUBBER, Hard 
Hard Rubber, Ebonite, Vulcanite. 

Aetna Rubber Co., 815 E. 7¥th, Cleveland, O. 

American Hard Rubber Co., 11 Mercer, New York, N. Y, 

Connecticut Hard Rubber Co., West Haven, 

Goodrich Rubber Co., B. F.. Akron, 0. 

Luzerne Rubber Co., Muirhead, near Dewey, Trenton, N, J. 

Mahoganite. See American Hard Rubber Co. 

New York Hard Rubber Turning Co., 212 Centre, New York. 

Panelyte Corp., Trenton, N. J. 

cadiolite. See Superior Hard Rubber Co. 

Stokes Rubber Co., Trenton, N. J. 

Superior Hard Rubber Co., Butler, N. J. 

United States Rubber Co., 1790 Broadway, New York, N. Y. 

Vulcanized Rubber Co., 251 4th Ave., New York, N. Y. 

Vulco Panels. See Vulcanized Rubber Co. 


RUBBER, MECHANICAL GOODS 
Gooarich Rubber Co., B. F., Akron, O. 
Manhattan Rubber Mfg. Co., Passaic, N. J. 
Republic Rubber ... Youngstown, O. 
Sun Rubber Co., Barberton, O. 

Ashland, OQ. 


Toycraft Rubber Co., Dept. W., 
RUBBER, SEMI-HARD. See Rubber Mechanical Geods 


RUBBER, Sponge 
Sun Rubber Co., Barberton, O. 
Toycraft Rubber Co., Dept. W., Ashland, 0O. 
RUBBER TAPE. See Tape, Rubber and Friction. 
RUSBER TUBING. See Tubing, Rubber. 
RUST PROOFING. See Plating & Finishing. 
ot AMMONIAC. See Chemicals, Battery. 

ALTS, Battery. Chemicals, Battery. 
SATURATING TANKS. See Wire Manufacturing Machine 
SCREW SHELLS, Socket. See Shells, Screw Socket. 


SCREW DRIVING MACHINES 
Vim Electric Tool Co., 149 Broadway, New York, N. Y. 
SCREW MACHINE PRODUCTS 


Aluminum Co. of America, 2444 Oliver Bidg.. Pittsb , Pa 
American Metal Wks., 4865 Stanton Ave., Philadelphia, Pa. 


Barnes Co., Wallace, Bristol, Conn. 

Blake & Johnson Co., 1497 Thomaston Ave., Waterville, 
Conn. 

Briageport Brass Co, 774 E. ony petdonpese, Conn. 

a = & Mfg. Co., 1456 Harrison Ave., Cin- 
nnati, O. 


Chapman Machine Co., Terryville, Conn. 
Chase Brass & Copper Co., Waterbury, Conn. 
Clark Metal Products, Inc., 490 Hancock Ave., Bridgepert, 


Colonial-Premier Co., 225 W. Ohio, Chicago, Ill. 
Continental-Diamond Fibre Co., Bridgeport, Pa. 
Eureka Tool & Machine Co., Newars, N. J. 
Faries Mfg. Co., Decatur, Ill. 
Hubbell ae cate a 
u . Ine arvey, Bridgeport 
Indianapolis Screw Products &. 621 N. Noble, Indienseelt, 
Interstate Products Corp., ‘Commercial, Newark, i. 
Linden & Co., 891 Broad, Fetien R. LL 
Meisel Press Mfg. Co., 944 Dorchester Ave., Boston, Mass. 
Olsen Mfg. Co., 56 Commercial, Worcester, Mass. 
Pheoll Mfg. Co., 5700 Roosevelt Rd., Chicago, Ml. 
Plume & Atwood Mfg. Co., 474 Bank, Waterbury, 
Preazessice Mfg. Co., Torrington, Conn. 

ll Mfg. Co., Wa Conn 


Shimer & Sons, Samuel J., Milton, Pa. 

Steiner & Co., 297 Washington, Newark, N. J. 

Thomaston Mfg. Ce., Thomaston, Conn. 

Trumbull Elec. Mfg. Co., Plainville, Conn. 

Waterbury Brass Goods Corp., Waterbury, Conn. 
Wilmington Fibre Specialty Co., Wilmington, Del. 

SCREWS, Cap (Cut Thread) 

Bristel Co., Waterbury, Conn. 

Hartford Machine Screw Co., Hartford. Cenn. 

SCREWS, Drive 

Parker-Kalon Corp., 190 Varick, New Yerk, N. Y. 
SCREWS, Machine : 

Blake & Johnson Co., 1497 Thomaston Ave., Waterville, 


Conn. 
Chicago Nut Mfg. Co., 2513 Cullerton, Chicago, Ill. 
Clark Metal Products, Inc., 490 Haneock Ave., 
pert. Conn. 
Elco Tool & Screw Corp., Rockford, III. 
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SCREW MACHINE PRODUCTS 


in Brass or Steel 


Send us your specifications for 
an estimate. 
LINDEN & COMPANY 
891 Broad St., 
Providence, R. I. 


Worcester, 


Conn. 
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REFRACTORIES 


that the BEST products 
should have 


We turn out refractories on the 
assumption that they are always 
going to perform in high class 
company. That’s why the country’s 
leading electrical manufacturers 
find them invariably reliable. 
Under high heat, they are con- 
tinuously efficient; under sudden 
temperature changes, they will 
not spall or split-off. There are 
no rough edges to injure the me- 
tallie resistor. 























































That’s why our refractories are 
on the best products; their 
character and quality are dis- 
tinetive. 













In addition to our complete line 
for electric ranges and other 
household appliances, and tubes 
and cores for all resistance wind- 
ings, threaded or plain, we also 
make refractory heating element 
supports for electric furnaces. 
Send us your specifications; you 
will find us ready for any re- 
fractory problem. 




























THE 
ELECTRICAL 
REFRACTORIES 

COMPANY 


East Palestine, Ohio 































The Beacon 


guiding you straight to 
porcelain satisfaction 


Porcelain buying is not a gamble or a matter 
of guess work if you specify or insist 
upon geting STAR Quality. Star 

Porcelain is real quality and 
yet the price is as low as 
some inferior kinds. 

Let STAR Quality 
guide you 


Ghe 


STAR. 


PORCELAIN (COMPANY 
TREN TON@AGNEW JERSEY. 








“The Standard 
Mica Insulation 
for 30 years” 








MICABOND 


PUNCHED SEGMENTS 


When commutators are insulated 
with MICABOND Segments there is 
no slipping or oozing, and the com- 
mutator will “dress down” without 
causing sparking—the mica wearing 
evenly with the copper. 

MICABOND Segment Plate is 
pressed between canvas sheets to pre- 
vent rupture and consequent crushed 
spots. This pressing and baking is 
done under accurately controlled tem- 
peratures. This MICABOND is made 
especially for punching operations 
and is ideal for small segments that 
may be punched in quantity at high 
speed. 

MICABOND may be punched or 
sheared without scaling, cracking or 
flaking— it is rigid and mechanically 
strong. 

Segments of all shapes to practically 
any specifications and in any quantity 
are produced at the MICABOND fac- 


tory—inspected and ready for as- 
sembly. 


CHICAGO MICA CO. 


345 Campbell Street 
VALPARAISO, INDIANA 
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SCREWS, Machine—Continued 
hiuvvell, iMc., ta:vey, scidgeport, Conn. 

New England Sctew Co., Dept. A, 44 Farnsworth, Boston. 
Pheoll Mfg. Co., 5700 Roosevelt Rd, iil. 

—— od Mig. Cy ns rig Conn. 
Sco g. Co., aterbury, C 

Strong, Carlisle & Hammond, 1392 W. Thirc, Cleveland, 0. 


SCREWS, Machine (Cut Thegee) 
American Screw Co., Providence. 


SECOHMMETERS. See ee” ‘Laboratery Standard. 
SEGMENTS. Sce Discs, Armature. 


SEPARATORS, Storage Battery 

Baltimore ae Separator Co., as Ma. 

» Kansas City; M 

2530 N. Broad, *Philadelphia, Pa. 
Chattanooga Battery Box Co., nee. Tenn. 
Certified. See Ermet Products Co. 

Ermet Products Co., Sherman Drive & 16th, Indianapolis, 


Estes & Sons, E. B., 25 Vanderbilt Ave., New York. 


Indianapolis Box & Separator Co., 1450 E. 19th St.. 
Indianapolis, Ind. (Wood.) 

Indianapolis Mfg. Co., Indianapolis, Ind. 

Inseco. See Indianapolis Box & Separator Co. 

et eg oy 555 W. 52nd, New York, N. Y. 
Red Band. See Indianapolis Mfg. Ce. 

om ae Co., Wm. E., 14th & Elm, Flint, Mich. 


Wick Lumber Co., R., 539 W. 52nd, New York. (Wood.) 
SHADES 

Aluminum. See Shades, Metallic. 

Asbestos. See Shades, Fabric. 

Bamboo. See Shades, Fabric. 

Brass. See Shades, Metallic. 

Cast Metal. See Shades and Domes. 

Copper. See Shades Metallic. 


Leaded. Shades Domes. 
Leather. See Shades, Fabric. 


Mosaic. See Shades and 
Paper. fee Shades, Fabric. 
Parchment. See Shades, 
Silk. See 


Shades, Fabric. 
Stamped Metal. See Shades, Metallic: alse Shades and 


Domes. 
Steel. See Shades, Metallic. 
Tin. See Shades, Metallic. 
Zinc. See Shades, Metallic. 


SHADES, Fabric 
Asbestos Cretonne, Leather, Linen, Paper, Silk, Bamboo. 
Parehment. 
Acme Lamp Shade Co., 630 West Jackson Bivd., Chicago. 
(Sitk.) 
Shade Co., 242 Fifth Ave., New York. (Silk.) 
> snade Co., 160 Madison Ave., New York, 
N. Y. (Silk.) 
Co., c. M., 32 E. 30th, New York, N. Y. (Silk.) 
Art Lamp Shade Studios, 316 Fittn Ave. New York, N. Y. 
Shade Studios, ve., 
Aare at ee ten My Se, BR, ot. ¥. 
Borghese. See Chas. 
Daiger Co., Charles V., 76 Essex, Boston, Mass. (Silk.) 
Eastern Art Shop, 14 W. 19th, New York. (Parchment.) 
Foss Parchment Shade Studio, 1338 E. 12th, Oakland, Cal 
(Parchment. ) 
Foslite. See Fess Parchment Shade Studio. 
Frostelene. See Art Lamp Shade Studios. 
Gibson Art Ce., 223 W. Fourth, Compe. Ohio. (Paper.) 
Hall, Chas., 3 E. 40th, New York, N. (Pa Parchment.) 
Hanson Co., Paul, 15 E. 26th, New York. Y. (Chintsz.) 
Harris Mfg. Co., 122 University Place, ‘New York, N. Y. 
Hi aie tate. Co., Merid Con 
erco g eriden, n. 
Hoft Studio, 46 w. 2ist, New York, N. Y. (Parchment.) 
Idealite Elec. Lamp Shade Mfg. Co., 7 E. 17th, New York, 
N. Y. (Parchment.) 
Kapa Shell. See Wardwell, E. H. 
Kno-Glair’ See Hamilton, M._E. 
Lamb Bros. & Greene Corp., Napannee, Ind. (Silk.) 
Mazwelt- Rey Gon Min a on (Siik.) 
axwe waukee, 8. " 
Monarch Lamp & Shade Co., 210 N. Second, Philadelphia, 
Pa. (Silk.) 
Morimura Bros., 58 W. 23rd, New York. (Bamboo, Silk, 
Cretonne. ) 
Parchment Novelty Co.. 87 E. 10th, New York, N. Y. 
(Parchment. : 
Patent Lamp Shade Co., 1361 Frankford Ave., Philadelphia 
Peerless Lamp Shade Mfg. Co., 114 E. 25th, ’N. Y. (Silk 
R. D_ Electric «o., Fort Wayne, Ind. (Linen and Silk. 
Renter, Wm.. 82 W 34th New Vork, N VY ‘Silk.) 
Rindsberger Mfg. Corp., 18 E. 24th, Chicago, Ill 
Rosita Studio, 10 W. z8tn, New Lork, N. 1. «Parchment 
and Leatherette.) 
Sanderson’s Art Co., Milwaukee, Wis. (Parchment.) 
Springel & Son, A., 26 8. 3rd, Philadelphia, Pa. 
St. John, John H., 1298 Atlantic Ave., Brooklyn, N. Y. 
ilk. 


Straus-Hohenstein Co., 183 W. 21st, New York. (Silk.) 
Su Lamp Shade Manufacturers, 72 Madison Ave., New 
ork, N. Y. (Silk.) 
Tombs studios, Wan. H.. wha Pennsylvania Ave., Newark, 
‘. J. (Par ent Pa 
trie’ Mfg. ow 610 N. American, Semen. Pa. (Silk.) 
ofroy ore Studio, 624 2d ave, . + a 
1 Tenafly, 
vegen Lamp * Shade Co., 130 W. 17th, New York, N. Y. 
(Parchment. 
Volkman & Co., 3223 W. Lake, Chicago, . 
Wardwelh. E. H., 11 E. 36th. New York, N 
SHADES AND DOMES 
Le:ded, Mosaic or Figured, Stamped or Cast Metal. 
rt Shade Co., 224 N. Desplaines, Chicago. Ti 
adanes Mfg. Co., 62 Greene, New York, N. Y. 
Bayley & Sons, 105 varram, = Mle 3h 
Mutual Sunset Lamp Co., 21 Houston, New York, N. Y. 
Western Art Glass Shade Works. 101 Turk, San Francisco. 
CAGES. FACTORY WINDOW. See Window 
actory 


SHADES, Metallic 
Tin, Aluminum, Brass. Copper. Zinc, Steel. 
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ee" SLATE 


GOODS 


Fair Haven 


Vermont 





Electrical Manufacturing 





PORTLAND-MONSON 
SLATE CO. 
Quarriers of 
Sion So Monson Slate 
4 
nm 


for Electrical 


Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 








A. A. Elec. Mfg. Co., Bridgeport, Conn. (Sole selling agent, 
Harry Pickhardt, 129 W. 15th, New York, N. Y.) 

Durex. See Wheeler Reflector Co. 

Faries Mfg. Co., Decatur, lll. (Brass, Aluminum, Tin, 
Copper.) 

Frink Co., Inc., 369 Lexington Ave., New York, N. Y. 
(Aluminum, Brass, Zine, iron, steel.) 


=e Inc., Harvey, Bridgeport, Conn. (Aluminum, Brass, 
teel, 


Miller Co., Meriden, Conn. 

Monk, H. E., 18 Warren, New York, N. Y. (Tin, Aluminum, 
Brass, Copper, Zinc & Steel). 

Oamco. See Overbaugh & Ayres Mfg. Co. 

Overbaugh & Ayres Mfg. Co., 411 38. Clinton, Chicago, Ill. 

Richardson Reflector Co., 16 Hudson, New York, N. Y. 


Western Reflector Co., 1221 W. Madison, Chicago. (Tin.) 
Wheeler Reflector Co., 275 Congress, . uss. 


SHADES, Mica 

Hirsch Mica Co., 1087 Flushing Ave., Brooklyn, N. Y. 
Huse-Liberty Mica Co., 73 Long Wharf, Boston, Mass. 
Kant-Krack. See Huse Liberty Mica Co. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Storrs Mica Co., 11 Park Place, New York, N. Y. 
Tar Heet Mica Co., Plumtree, N. C. 

Tarmilite. See Tar Heel Mica Co. 

SHAFT COUPLINGS. See Couplings, Shaft. 
SHAFTS, Fiexible. See Tubing, Flexible Metallic. 
SHEARS, Insulation 

Electric Service Supplies Co., 17th & Cambria Sts., Phile- 


deiphia, Pa. 
SHEET STEEL CABINETS. See Cabinets, Sheet Steel. 


SHELLS, Screw Socket 

Chase Brass & Copper Co., Waterbury, Conn. 

Dallas Brass & Copper Co., 820 Orleans, Chicago, Ill. 

Patton-MacGuyer Co., Providence, R. 1. 

Risdon Mfg. Co., Naugatuck, Conn. 

Scovill Mfg. Co., Waterbury, Conn. 

Torrington Mfg. Co., 70 klin, Torrington. Conn. 

Waterbury Brass Goods Corp., Waterbury, Conn. 

Waterbury Button & Mouiding Co., Waterbury, Conn. 
(Miniature. ) 

one re instruments. See Instruments, Laboratory Stand- 


SIGN FLASHERS. See Flashers, Sign. 
SIGN LETTER LENSES. See \. 


SILICA 
Ottawa Silica Co., Ottawa, Ill. “Flint Shot.” 
SILK, Cloth Insulated. See Cloth & Paper. 
Shades. See Shades, Fabric. 
Tape. See Tape. 
Thread. See Yarn, ete. 


SILVER, Metal and Wire 

Baker & Co., Inc., 54 Austin, Newark, N. J. 
Gilby Wire Co., Riverside Ave., Newark, N. J. 
Handy & Harman, 57 . a New York, N. Y. 


Wilco. See Wilson Co 
Wilson Co., H. St Chennat, Newark, N. J. 
SILVER SOLDER.” See Solder, Silver. 


SINE WAVE OSCILLATORS. See Instruments, Laborators 


Standard. 
SIGN ELECTRODES, Gas. See Electrodes for Gas Signs. 
SKINNERS WIRE. See Scrapers. 
SLABS, Switehboard. See Asbestos Slabs; also Melded 
Insulation, Slate; Soapstone. 


SLATE 

For Switchboard Slabs and _ Barriers. 
Davis Slate & Mfg. Co., 618 E. 40th, Chicago, Ill. 
Flectrical Specialties Corp., 50 Pearl, Boston, Mass. 
Fair Haven Marble & Marbleized Slate Co., Fair Haven, Vt 
Penrhyn Slate Co., Hydeville, Vt. 
Portland-Monson Slate Co., Portland, Me. 
Strectural Slate Co., Pen Argyl, Pa. 
SLEEVE-BEARINGS. See Bearings and Bushings. 
SLEEVING, Cotten. See Tape, Cotton. 
S'OTTING FILES. See Files. Commutator Slotting. 


SLOTTING MACHINES and TOOLS, Commu- 
tator 
(Mica Undercutters). 
Allen Electric & Equipment Co., Kalamazoo, Michigan. 
Binghamton Flexible Shaft Co., Binghamten, . ee 
Burton & Rogers Co., 857 Boylston, Boston, 


Mass. 
Electric Service Supplies Co., 17th & Cambria Sts.. Phile- 
delphia, Pa. 


General Electric Co., Schenectady, N. Y. 

Hobart Bros. Co., Troy, Ohio. 

Hullhorst Micro Tool Co., 3240 E. Monroe, Toledo. O 

—_ Commutator Dresser Co., 1039 Park Ave., Sycamore, 


Tmperial. See Martindale Elec. Co. 

Martindale Electric Co., 1262 W. Fourth, Cleveland, Ohio. 
Onan, David W., 48 Royalstone Ave., Minneapolis, Minn. 
Peerless. See Electric Service Supplies Co. 

Ransom & Randolph Co., Superior & Chestnut, Toledo, Ohio 
Simnlex See Weidenhoff, Joseph. 

South Bend Lathe Works, 425 E. Madison, South Bend, Ind. 
Weidenhoff, Joseph, 4352 Roosevelt Rd., Chicago Ii 
White Dental Mfg. Co., 8. S., 152 W. 42nd, New York. 
SNAP SWITCHES. See Switches. Snap 


SOAPSTONE 
For Switchboard Slabs pt Beast 
Alberene Stone Co., 153 W. 23rd. New York, N.Y. 
paoaer & S Co., Inc., 1425 37th, Brooklyn, N 
in-Stun. Weatinghouse. 
Westinghouse Flee & Mfg. Co., East Pittsburgh, Pa 
SOCKET LININGS. See Linings, Socket 
SOCKET SHELLS. See Shells, Screw Socket. 
SOCKETS, Flashing. See Flashers, Sign. 
SOCKET Chain Attachments 
Chain Links, Chain Adjusters, Acorns, Extensions, 
Insulated Chain Splicers. 
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Abbott. See Harvey Hubbell, Inc. 


Arrow Electric Div. of Arrow-Hart & Hegeman Elec. Co, 
Hartford, 


Conn. 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. 
Bryant Electric Co., Bridgeport, Conn. 
Duplex. See Warner Bros. Co 
Eade, John E., 104 Point, Sisctenss R. I. Links, Insulators, 
———. See Rittenhouse Co., A. E. 

nome, a awe Hubbell, Ine, 
rine m. W. 32nd, New York, N. Y. (Decorating 


Gripper. See einen Bros. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co, 
oan Ss = a. a Tassel.) a 
ubbe ne. arvey, eport, Conn. ( 8 and Acorns. 
Metal Pull Tassels.) 
Paiste. See Hart & Hegeman Mfg. Co. 
Pass & Seymour, Inc., Solvay Sta., Syracuse, N. Y. (Pyp 
Chain Tassel.) 
Rittsahoe oOo, AE ha 2 Falls, N. Y. 
se oneoye (Sole Selling 
Agent hanes & o. 16 Hudson, New York, N. Y.) 
Rodale rr Co., 200 Hudson, New York, N. Y. 
Royal. See Sears, Henry D. 
Seovil Mfg. a Waterbury, Conn. (Acorn.) 
Sears, Henry D., 50 Boylston, Boston, Mass 
Waterbury Brass ‘Goods co» Waterbury, Conn. (Acorns,) 
Wever. see Sears, Henry 
Wittenberg Bros., 60 Shipman, Newark, N. J, Linka, Ingy. 
SOCKET REDUCERS 
Arrow Elec. Div. of Arrow-Hart & Hegeman Elee (Co, 
Hartford, Conn. 
Benjamin Elec. a on, oe Plaines, Ill. 
Can-del-lite. See Sears, D. 
Eagle Electric Mfg. Co., 5! 60 ‘Halt, New York, N. Y. 
Electric Co., 94 Allyn, Hartf Conn. 
General Electric Co., akandie Dept., Bridgeport, Conn 
Hart & Hegaman Div. of Arrow-Hart & Hegeman Elec. Co, 


vay Sta., 8 N 
; vay .. Syracuse, 
Propp Co., M., 524 Broadway, New York, x ‘YY 
— : Hi New York, N. Y. 


Henry Mass. 
SOCKETS. Radio. See Radie Receiver Parts. 


SOCKETS AND RECEPTACLES, Lamp 
Bases than 


Standard (or Medium) are indicated 
as fellows: Mogul, M; Candelabra (or Miniature), C. 
ey 


SERRA ee EEE EHH E EEE H EEE Ee 





Sign Receptacles 

A. B. C. See Leviton Mfg. Co. 
Acme Elec. & Mfg. Co., Canal & 

ee ee, ee, a eee 
Ajax Elec. Specialty Co., 1926 

Chestnut, St. Louis, Mi w 
Alabax. See Arrow Elec. Co. 
Alcor Mfg. Co., 4605 W. Madison 


sete e eee eee oe 


GORDD, Bas alah 095 6 kn 64095004 v0 Bb ee cc 6e sae 
Appleton Electric Co., 1730 Wellington 

Rtg GE UE C6 6 6 On ccabsheSsce tc cc cs owe A 
Armstrong & White, 9th and —_—~ 

Ave., Pittsburgh, Pa.. ao wc eo 6s oo Suu 


Arrow Elec. Div. of Arrow- Hart “& 
Hegeman P mae Co., Hartford, Conn. MC K T PBA 
rrogrip. Arrow Elec 


ark, N. 
Best. See United States Elec. Mfg. Corp. 
Bryant Elec. Co., Bridgeport 
C-H. See Cutler-Hammer Mfg. Co. 
Circle F Mfg. Co., Trenton, N. J....M..K TPBA&A 
Cirele T. See Trumbull Elec. Mfg. Co. 
Celt’s Patent Fire Arms Mfg. Co., 

Sh Mi Sein cucwheeceee bid ce Se ce 0. 68 50m 
a a Elec. Mfg. Co., Bridge- = 


Conn, ae 
ennui Co., Syracuse, N. Y... A W.. 
Cutler- Hammer Ine., 1287 St. 
Paul Ave., Milwaukee, Wis............K T..BA 
Durex. See Wheeler Reflector Co. 
— Elec. ye ~, 59 one a 


Fuse & “Mts.” Co., 3717 
Greenview Ave., Chicage, Ili.. ge ae ee sa 
Far-Go Elec. Mfg. Co., 368 » Broome, 
New York, N. as $CCEgRARORDOEES See 60 Sas en 


Frink Co., Ine., 369 Lexington Ave., 
New York, N. Y. 
Geynor Elec. Co., Bridgeport, Conn ee ews 
General Elec. Co., Merchandise Dept. 6 , 
ee a ee eee MCKEKT PSS 
Hart & Hegeman, Div. of Arrow-Hart 
3 Hegeman Elec. Co., Hartford, 


50 0005s CosdendndhdSsibecbece CET? ? Oa 
Hoosick Falls Radio & Elec’i Parts 

Mfg. Co., Hoosick Falls, N. Y...... W cic us 30 
Horan Co., E. S., 550 Monroe, Carl- 

stadt, N. J.. 


pe 


Hubbell, Ine., Harvey, Bridgeport, “Conn. MCK TPB 
& H. See Hart & Hegeman. 
iL D-A. See Watson Mfg. Co., J. E. 
K-E Cleat Receptacle. See Kirkman. 
Kirkman Engineering Co., 1 no 
New York. (Cleat Receptacle.) . . 
Leader. See Leviton Mfg. 


; Co. 
Leiser & Co., W. A., 1607 Sansom, 


Philadelphia, Pa. . ee Ee 0e Se 
Leviton t Co., 226 ‘Nowell, "Brook- 
ES aati lank ine 6sé6s MCK..PB4&4 


Levolier. See McGill Mfg. Co. 
Liberty Bell. See Hart & Hegeman. 
Locat-A-Catch. See Connecticut 


McGill Mfg. Co., Valparaiso, Ind............P BA& 
Majestic Elec. Mfg. Co., 806 N. 12th, 

St. Louis. (Lamp peewee)... Sa on de. Rel ee 
Molded Socket — Ss Bice co ce BD ce ce te mm 


Electrical SLATE 


Large Stocks—Quick Deliveries. Send 
your Slate orders to us. 


DAVIS SLATE & MFG. CO. 
618 East 40th St., Chicago, Ill. 
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c. Ce, 
ulators, 
Or ative 
. Ca, 
Acorns, 
(Pu 
ap 
corns, ) 
. Ing. 
4 AVA 
2 NSULATORS 
meet the requirements of 
varied industries when 
: dielectric strength and heat 
resistant properties are 
essential. 
AMERICAN LAVA 
4 CORPORATION 
1425 William St., Chattanooga, 
Tennessee 
a Manufacturers of 
ot Heat Resistant Insulators 
Ba 
i 
B 
BA 
Ba 
BA 
wl 
4 
. on 
iB 
BA 
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Special Porcelain 


Refractory Tubes 
for Every Purpose 


COLONIAL INSULATOR CO. 
Akron, Ohio Established 1894 





| 
“Quality” 
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TOYCO 


soft, low-gravity, resilient 


Sponge and Solid 
Soft Rubber 


has a valuable place in 
electrical manufacturing 










There are hundreds of effective and efficient uses for “Toyco” 
Sponge and solid soft rubber specialties. 





To shock-proof and insulate radio equipment. Shock absorbing 
mountings for indicating instruments. Bumpers and cushions for 
vacuum cleaners and health vibrators. Protective bushings, 
washérs and gaskets for radio speaker units, electric fans, radio 
sets and socket power units. 










“‘Toyco’’ Sponge Rubber may be had in standard sheets 20” x 20” 
in many degrees of density 
—and die-cut or moulded for 
special purposes. 





















Send your blueprints or de- 
tailed specifications for full 
particulars and prices. 


== © 


The Toycraft Rubber Company 
Dept. “W” 
Ashland, Ohio 









Power breakdowns 
are expensive ... 


TURBO OIL TUBING 


° You can protect a most 
1S not vital spot with TURBO 
@ e OIL TUBING, the fore- 
most lead wire insula- 
tion. It is thoroughly impregnated and baked, 
and has unusual toughness and flexibility. Acids, 
oils, moisture or weather do not affect it. 
TURBO is a very high grade of spaghetti and you 
will, after testing it, agree that it will eliminate 
a troublesome source of power losses. 


WILLIAM BRAND & CO. 


268 Fourth Ave., New York City 
CHICAGO — ST. LOUIS — DETROIT 
SAN FRANCISCO — LOS ANGELES 


Also makers of 
mica products 
condenser paper, 
. and Turbo filling 
compounds. 
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SOCKETS AND ys eg 
Newgaro. See Aiulti Kiec’! Mfg. 
Wrinkie. See Bryant — 
Neark. See Colt’s Patent Fire Arms. 


Lamp—Continued 


ROR ee eee eee eee eee eee 


ES ible = 6 tian GR 008 cae sso ce Ww. ceases & 
Molded Secket Corp. 

5 rr BostenM CK TPBA 
Cirele F Mfg. | Co. 

Pass & oar. 


o Je eevee eeeccece 
See Leiser & Co.. W. A. 


Wrinklet. See Bryant Elec. 
SOLDER, Aluminum 


Allen Co., Inc., L. B., 6750 Bryn Mawr Ave., Chicago, Il) 
Aluminum Solder Corp. of America, 730 Fifth Ave, New 


York, N. Y. 
Lasher-Weeber Co., 261 Franklin, Boston, Mass. 
Lenk Mfg. Co., 30 Merrimac. Boston. Mass. 
Platt Bros. & Co., Waterbury, Conn. 
Solderlume. See Aluminum Solder Corp. of Ameria 
Supreme. See sate. Weeber 


Co. 

Union Smelting & Re' Co., Newark, N. J. 

Usarco. See Union Smelting & Refining Co. 

SOLDER, Bar and Wire 

Eagle. See Hoyt Metal Co. 

Genuine A. See Hoyt Metal Co. 

Hoyt Meta! Co.. St. Louis. Mo. 

National Bearing Metal Corp., Div. 
Metal Co., 4930 Manchester Ave., 


SOLDER, Self-Fluxing 

American Solder & Flux Co., gene N. 16th, Philadelphia. 
Duteh-Boy. See National Lead 

Gardiner Co., 1366 W. Late. Chicago, Tl 

4210 Wrightwood Ave., Chicago, Ill. 
Merrimac, Boston, Mass. 


3 
National Lead Co., 1ll Broadway, New York. N. ¥ 
Silva-Wares, Inc.. 134 W. 26th St., New York, N. Y. 
Solderall Co., 129 Sussex Ave. Newark, N. J. 
Tinol. See American Solder & ‘Flux Co. 


SOLDER, Silver 

Handy & Harman, 57 William, et York, N. Y. 
Wilson Co., H. A., Newark, N. 

SOLENOIDS. See Coils, Finished. 


SOLDERING 

Semeenee Soldering Compounds. 

Irons. See Soldering Irons. 
Machines. See Soldering Machines, 
Tools. See Torches and Furnaces. 


SOLDERING COMPOUNDS 
Stick Paste, Flux Salts, Fluid. 

Allen Co.. Inc.. L. B.. 6750 Bryn Mawr Ave., Chicago, I 
(Soldering, Stick Paste, Salts, Liquid Oil, Welder, Alu- 
minum Flux, Fountain Br ushes. ) 

American Solder & Flux Co., 2910 y. 16th, Philadelphia, 
Flux, Paste, Salts. 

Ameo. See American Solder & Flux Co. 

Anchor. See Garden City Laboratory. 

Benson Co., Alex B., Hudson, N. Y. (Salts and Paste.) 

& Mfg. Co., North East, Pa. Paste and 


Brunner Chemieal Wks., 217 E. 
So: ie 


More-Jones Brass & 
St. Louis, Mo. 


Commutator 


8rd, Cincinnati 
Front, New York. OGmuta.) 
roadway, New York, N. Y. 


See High: Electro eps Co. 
Conductalute. See Technical —— 
Crescent. pu McGill Mfg. 
See Burnley Battery 4 & Mfg. Co. 


Dielectric Mfg. Co., St. Louis, Mo. 

Dunton . W., Providence, BR. I 

Duteh- Van Cleef Bros. 

Eureka. See Grasselli Chemical 

Fluxite. See Prod Co. 

Garden City Laboratory, 300 W. Adams, Chicago, Il. 

= —_ Co., Merchandise Dept., Bridgeport, Conn. 

Grasselli 1 Co., Guardian Bidg., Cleveland, O. 

— Electro Chemical Mfg. Co., Connellsville, Pa. 
Paste, Stick. Salts.) 

Incomparab) See Reade Mfg. Co. 

Le ee Se Os 246 Fulton, New York, N. ¥ 

Laico. Lukens Metal Co. 

a _ Ca, T. r., 1105 Fairmount Ave., Philadel- 

McGill Mfg. Co., Valparaiso, ye Fluid. 

Mitchell-Rand Mfg. se . New York. (Paste.) 

Monarch Products Co., Red Bank’ J. 

Neutral. See Dielectric Mfg. Co. 

New-Idea. See Hartwig Co., Wm. J. 

Nokorode. See Dunton .. M. W. 

Oakwood. See Weaver Specialty Co. 
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SPRINGS 


springs; 
from 


Cotled wire 


~ by Hunter 
HUNTER PRESSED 
STEEL CO. 


mium plated springs. Lansdale, Pa. 





Electrical Manutacturing 


Paragon Insulating Co., we , Euclid Ave., Cleveland, O. 

Pfanstiehl Chemical o,, aukegan, UL Paste, Salis, 
Sticks, Fluid, Oil, and solid Sal Amuoniac. 

Queens. See Brunner Chemical Works. 

Reade Mfg. Co., 133 Hoboken Ave., 
(Fluids, Salts, Paste). 

Redens. See Reade Mfg. Co. 

Red-Letter. See Ruby Chemical Co. 

Rodale Mfg. Co., 200 Hudson, New York, N. Y. 

Rotax Mfg. Co., 380 E. 133rd, New York, N. Y. 

Ruby Chemical Co., Columbus, OU. 

Ruby Fluid. See Ruby Chemical Co. 

“Salbrick. See American Solder & Flux Co. 


Jersey City, N. Jd. 


( Paste.) 


os & Co, Geo. W., 110 8. Ninth, St. Louis, Mo. 
( Paste.) 

Snowflake. See Grasselli Chemical Co. 

Snowflake. See Highland Electru Chemical Co. 
Solderine. See Central Stamping Co. 

Solderite, Inc., 22 Green, Newark, N. J. 


Speco. See Pfanstiehl Chemical Co. 


Standard. See Grasselli Chemical Co. 

Star. See ae Mfg. Co. 

Superior. See Highland Electro Chemica] Co. 
Technical Products Co., Pittsburgh, Pa. (Paste.) 
Tinol. See American Solder & Hiux Co. 

Van Cleef Bros., 7722 Woodlawn Ave., Chicago, Ill. 


Weaver Specialty Co., 6344 Aurelia, Pittsburgh, Pa. 
Yager’s. See Benson Co., Alex. R. 
Yankee. Ses Leveridge, Inc., Chas. W. 


SOLDERING IRONS 


Acme Elec. Heating Co., Dept. K, 1217 Washington, Boston. 
Adroit. See Adrola Corp rp. 

Adrola Corp., Port Jefferson, N. Y. 

American Beauty. See American Elecl. Heater Co. 
American Klecl. Heater Co., Detroit, Mich. 

B-D. See Bieadon-VDun Co. 

Beardsley & Wolcott Mfg. Co., Water! Conn. 
Beckwith Machine Uo., 4u2 N. Chestnut, Ravenna, Ohio. 
See Centrai Flatiron Mfg. Co. 

Bileadon-Dun Co., 2300 Warren a Chicago, Ill. 
Brach Mfg. Corp., L. S., Newark, N. J. 

Burnley Battery & . Co., North East, Pa. 
Central Flatiron Co., ‘Johnson City, N. Y. 
Chapman Machine Co., Terryville, Conn. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
Davis Specialty Works, East Gary, Ind. 


Dominion Elec’l Mfg. Co., 712 Ontario Ave., N., Min- 
neapolis. 

Dover Mfg. Co., ver, O. 

Drake Elec. Wks., 3943 Lincoln Ave., Chicago, Ill. 

Edison Elec. Appliance Co., 5600 W. Taylor, Chicago, IIL 


Electrahot Mfg. Co., 525 S. 4th, Minneapolis, Minn. 
Electric Heat Control Co., 5902 Carnegie Ave., Cleveland. 
(Transformer Soldering Outfit.) 

Electric Soldering Iron Co., Inc., 135 W. 17th, New York. 
Electrical Products Mfg. Co., Providence, R. 1. 
anco, See Electrical Necessities Corp. 
See Electric Soldering Iron Co. 

wartzbaugh Mfg. Co. 


Seal Elec. Co. 
ectady z, 
Gold Seal Elecl. Co. of Qhio, 250 Park Ave., New 
York, N. Y. 


Home. See alontis Elec. Appliance Co. 
Illinois panes > Mfg. Co., 220 N. Jefferson, Chicago, Ill. 
Industrial. See Permway Mfe. ~ 


a ae 
Inc., 


Jiffy. See Koch & Co. Paul 

Junior. See Drake Elec. Wks. 

King See Electric Heat Control Co. 

Koch Co., Paul W., S. Wells, Chicago. (auttes Dipper). 


Landers, Frary & Clark, New Britain, 


Lenk Mfg. Co, 30 Merrimac, Boston, Mass. 

Lotan. See Simplex Flux & Solder Co. of America. 

Lucifer. See Jon@s Point Tool & Elec. Co. 

Majestic Electric Appliance Co.. San Francisco, Cal. 

Manning-Bowman & oe a: Conn. 

Mechanics. See Drake El Wks. 

Moto-Ray Mfg. Co., 169 Massachusetts Ave., Boston, Mass. 

National Specialties Co., Howell & Tyler Sts., Fort 
Wayne, Ind. 

Northern Elec. Co., 2833 N. Western Ave., Chicago, III. 

Queen Quality. See Watlow Elec. Mfg. Co. 

Quick-Hot. See Moto-Ray Mfg. Co. 

Radio. See Drake Elec. Wks. 

Regular. See National Specialties Co. 

Reliance. See Landers, Frary & Clark. 


Samson Cutlery Co., 8 Jones St., hae 
Silver King. See Illinois Stamping & Mfg. Co. 
Simplex c & Solder Co. of America, 1968 E. 66th, Cleve- 


land, 
Superior Elec. Products Corp., 1300 S. 13th, St. Louis, Mo. 
Swartzbaugh Mfg. Co., 1501 W. Bancroft, Toledo, O. 
Torrid. See Beardsley & Wolcott Mfg. 

Trent. Harold E., 295 N katana. Philadelphia, Pa. 
Varick Elec. Mfg. Co., 28 E. 2ist St., New York, N. Y. 
Vulean Elec. Heating Co., 295 Varick, New York, N. Y. 
Waage Elec. Co., 5100 W. Ravenswood Ave., Chicago, Ill. 
Ward Mfg. Co., 937 Wellington Ave., Chicago, Ill. 

Watlow Elee. Mfg. Co.. 1320 N. 23rd, St. Louis, Mo. 
Wellmade Elec. Co., Torrington, Conn. 


SOLDERING MACHINES, Commutator 
(For production soldering of small See. 
Allatonce. See Chapman Electric Works, E. 
Chapman Electric Works, P. E., 1820 asa Ave., 8t 
Louis, Mo. 
SOLENOIDS. See Coils 


SOLVENTS & REDUCERS, VARNISH. See Paint. Var- 
nish. Lacquer. 


SPAGHETTI. See Tubing, Varnished fabric. 
SPEED CHANGING UNITS. See Gears (Speed Changins 


SPEED INDICATORS. See 


SPOOLING MACHINES, WIRE. 


See Wire Manufacturing 
Machines. 
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For those who want the best 


SOLDERING FLUID 


Non-poisonous, non-corrosive, eco- 
nomical, quick acting. 
tin. A liberal sam 


Shipped in 
e free. 










Reades SOLDERING 


SOLDERING FLUxes FLUIDS, SALTS, PASTES 


Specialists in the manufacture 
of quality fluxes for 45 years. 


Tell us your soldering problems. 
READE MFG. CO., 133 Hoboken Ave., Jersey City, N. J. 
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SPRAYING OUTFITS 


Airmode. See Reliable Mfg. Co. 
Airway. See Binks Spray Equip. Co. 
Bavev. See Simons «sain Spray Brush Co. 


Beach Air Brusii Co., Willard C., Harrison, N. J, 
Binks Spray Equipment Co., 3120 Carroll Ave., Chicago, 1, 
we Viluits Mtg, Co., 3750 Detroit Ave., Loiedo, Ono, 
Kelipse Air Brush Co., 3 Orange, Newark, N. J. 
Klectric Sprayit Co., $30 KE. Colfax Ave., South Bend, Ing 
ureka Sprayers, lnc., 87-28 lsuth, Long Island City, N, y, 
Idea: Air Brush Mfg. Co., 203 Lafayette, New York, N. ¥, 
Kellogg Mfg. Co., ut Humboldt, Hechester, N. Y. 

Koch Bros. Mig. Co., 2339 Nelson, Chicago, Lil. 

K B. See Koch Bros. Mig. Co 

Metai Speciaitaes Mtg. Co., . 
Macleod Co., 2232 Bogen, Cincinnati, O. 

Paasche Air Brush Co., 1909 Diversey Parkway, Chicago, IL 
Pioneer Air Compressor Co., 243 Canal, New York, N, Y. 
Presto. dee Melui Speclailics Mig. Cv. 
Reliable Mfg. Co., Dwightway & Fourth S8t., 
Simons amt Spray Brush Co., 17 


—- Ave., Chicago 


Berkeley, Cal. 
Maryland Ave., Day- 


ton, O. 
Simplex Spray Equipment Co., 552 W. Lake, Chicago, Il. 


Spray-All. See United States Air Compressor Co., 530 
Harvard Ave., Cleveland, Ohio. 
Bprayit. See leciric Sprayit Co. 
es States » Air Compressor Co., 5300 Howard Ave, 
evel, 
Wold Air Brush Mfg. Co., 2173 N. California Ave, 


ill. 
SPHEADERS, COIL & LOOP. See Winding Machines 
Armature & Field Coil. 


SPRING MAKING MACHINES 
Sleeper & Hartiey, Inc., Worcester, Mass. 


SPRINGS 
Advance Spring & Wire Co., Carroll Ave. & Wood St., Chi- 


= Barnes-Gibson- Raymond, 6400 Miller Ave., Detroit, 


Cary Boring Werks, Inc., 240 W. om M.. Hee Tt Y. 
Chapin Ce., Chas. E., 227 Fulton, New York, N. 
Cleveland Wire Spring Co., Cleveland, 0. 
Cook Spring Co., Ann Arbor, Mich. 
Cuyahoga Spring Co.. Berea Kd., Cleveland, 0. 
Dunbar Bros. Co., Bristol, Conn. 
Eureka Tinware Mfg. Co., 135 W. 20th, New York, N. Y. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, Ill. 
Hubbard Spring Co., M. D., i’untiac, Mich. 
Lee Spring Co., 34 Main, Brooklyn, N. Y. 
Miller & Van Winkle, Inc., 18 Bridge, Brooklyn, N. Y. 
Hunter Pressed Steel Co., Lanusdale, Pa. 
Newcomb Spring o.. 234 40th, Brooklyn, N. Y. 
Peck Spring Co., inville, Conn. 

Detroit, Mich. 


Inc., 


Peterson Spring = 1660 Beard Ave., 


Rapid Spring Co., 222 Second Ave., Pittsburgh, Pa. 
Raymond Mfg. Co., 
ring 236-42nd &., 


Corry, Pa. 
Standard Sp and Manufacturing Ce., 
Brooklyn, N. Y. 
Steinen & Co.. 297 Washington, Newark, N. J. 
Wallace Barnes Co., Bristol, Conn. 
,oung Industries, Inc., L. A., Detroit, Mich. 
STAMPED BOXES. See Cabinets, Sheet Steel. 
STAMPINGS, Fibre. See Fibre. 
Sheet Metal. See Fixture Fittings. 
Sheet Steel. See Stampings, Sheet Steel. 
Small. See Stampings, Small. 


STAMPINGS, Sheet Steel 
Ueavy Stamping and Drawing 
Acklin Stamping Co., 1925 Nebraska, Toledo, O. 
American Stamping Co., 978 E. 64th. Cleveland o. 
Beaver Mfg. Co., 625 N. Third, Newark, N. J. 
tKossert Corp., Utica, N. Y. 
20th, New York, N. Y. 


Eureka Tinware Mfg. Co., Pw w. 

taries Mfg. Co., Decatur, I L 

Fischer Spring Co., Chas., 258 Kent Ave., Brooklyn, N. Y. 

Geuder, Paeschke & Frey, St.- Paul & 15th, Milwaukee, 

Hubbard & Co., Pittsburgh, Pa. 

Janney, Steinmetz & Co., 1421 Chestnut St., Philadelphis 

Massachusetts Machine 

Mathews Mfg. Co., 104 Gold, 

Metropolitan Devices Corp., 1250 Atlantic Ave., Brooklyn. 

Mullins Mfg. Corp., ashing Machine Division. Salem, 
Ohio. (Vitreous Enameled) 

Thomas & Skinner Steel Products Co., 1102 E. 23rd, In- 
dianapolis, Ind, 

Truscon Steel Co., Youngstown. 0. 

United States Stamping Co., Moundsville, W. 


STAMPINGS, Small 

Small Stamped Metal Parts for Bienen Devices. 
Advance Tool & Die Casting Co., Holten, Milwaukee, 
Aerial Machine & Tool Co., 79 aan) New York, N. Y. 
American Radio +e Go., 135 Grand, New York, N. ¥. 


American Stamp Co., 978 E. ot h. Cleveland. 6 
Arrow Automatic Corp., 27 ork, N. ¥. 
—" 


Barnes Co., Wallace, Bristol, 
Third, Newark, 


Beaver Mfg. Co., 625 N. N. J. 
Bridgeport Brass Ce., 774 E. Main, Bridgeport, Conn. 
Detroit, Mich. 


Bull Dog Electric Products Co. 
Chase Brass & Copper Co., Waterbury, Conn. 
Clarke Metal Products, Inc., 490 Hancock Ave., Bridgeport, 
Elco Tool & pe Corp., Rockford, Ill. 
Eureka Tool Machine Co., Newark, N. 
Faries Mfg. co, Decatur, Ill. 
Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 


Worcester, Mass. 


Va. 


Geuder, Paeschke ‘& Frey, Sst. Paul & 1ldtn, Milwaukee, 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
Gray Bros. Co., Plano, > 
Aubbard Spring Co a os Pontiac, Mich. 
Hubbell, Inc. Harvey, dgeport, Conn. 
Krischer’s Mfg. Co., 258 w caiger, Brooklyn, N. Y. 
Stamp’ Co., Mich. 


Lenz Metal Stamping "Wes 
eta a 8. 

Massachusetts Machine a 08 i ‘Mass. 

Mathews Mfg. Co., 104 Gola” ye a yom 

Mechanics Tool & Stamping Co., 7 Summer, Worcester, Mass. 

Mutual. See Bull Dog Elec. Products Co. 

Patton-MacGuyer Co., Providence 

Paul & Beekman Mig Co., 1734 Ne “Fitth, Philadelp! Pa. 

twond Mfe. 474 Bank, 


Plume & A Waterbury, 
3100 Carroll a , Chicago, Ii 


199 — New York. 


Precision Metal Workers, 
Premax PruteC Inc., Niagara Falls, N. 
Quadriga Mf W. Grand Ave., Chicago, Ml. 


Risdon Mfg. “Co, ‘ Naugatuck, Conn. 


of every 
“lexible' Shafts, 
Wire Specialties. 


oprings 


Geseription. 
Metal and 
Write for 
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Parce lava 
/ 
end, Ind. ants asda” aageteadeaae nent ee 
mE $* The 
Chicago, best 
NE for 
eley, Cal. 
Day: Electric 
cago, Tl e 
rans 00 Heating 
ot Am Appliances 
le Ave, 
Machines, Our clay specialties, plain and 
thread tubes, and Refractory 
Porcelain for Electric Heating 
Appliances are euperier in every 
ware and “PORCELAV 4A” 
St., Chi- =e es the best Pyrometer Insu- 
y lation. 
ct N.Y Burgess & Company 
East Liverpool, Ohio 
Factory at Wellsville, 0. 
x x i Chicago Representative: 
>». Il. F. D. FARNAM & CO. 
869 No. Wells 8t., Chicago, DL 
N. ¥. 
lich 
42nd &t., 
0. 
rk, N. Y. 
yn, N. Y. 
Milwaukee, 
{ladelphie 
rooklyn. 
on, Salem, 
23rd, In- 
8. 
Milwaukee, 
N.Y. 
a » > 2 
ork, N. ¥. 
ommutators~ 
3ridgeport, 
and other parts 
yn, N. ¥. Leading manufacturers of electrical equipment are 
Milwaukee, depending on “EUREKA” as their regular source of 
supply for Commutators, commutator bars (forged, 
drawn or cast), Brush Holders, Copper Leaf and 
Gauze Brushes. Collector Rings and Soles. Con- 
» Yar. troller fingers, segments, field plates, etc. Switches. 
. Non-ferrous castings and drop forgings. 
stor, Mass. Highest quality parts at reasonable prices, and 
prompt deliveries. 
~~ Will be glad to figure with you on all or part of 
cago, Ii. your requirements—write us. 
» TL. 





EuREKA MeETAL Propucts CorPORATION 
NORTH EAST, PA. 


—€urexa— 
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Coiled Springs 


Any My 
gy Ng 
Flat Springs 


pad as 


Small Stamping 


° 


in any quantity 


so 


of any material 


for the 


Electrical Manufacturer 


May we figure on 
your needs ? 


THE WALLACE BARNES CO. 


BRISTOL, CONNECTICUT 





Barnes 


COLD ROLLED SPRING STEEL . ~ SCREW MACHINE PARTS 
SPRING WASHERS ASSEMBLIES SMALL STAMPINGS 


SPRINGS 


made 
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STAMPINGS, Smali—Continued 
Seovill Mig. Co., Waterbury, Conn. 
Sherman Mfg. co., H. B., Battle Creek, Mich. 
Signal Elec. Mfg. Co., Menominee, Mich. 
Soss Mfg. Co., Roselle, N. 
Steinen & Co., 297 Washington, Newark, 

Steel Products 


N. J. 
& Skinner Co., 1103 E. 23rd, In- 
dianapolis, Ind. 


United Stamping & Mfg. Co., Cleveland, Ohio. 
United States Stamping Co., Moundsville, W. Va. 
Vane, Hovtianest, Inc., 634 Lexington Ave., Rochester, 


Waterbury Brass Goods Corp.. Waterbury, Conn. 
Waterbury Button & Moulding Co., Waterbury, Conn. 
Waterbury Mfg. 236 Grand, Waterbury, Conn. 
Waterbury Wares Co., Waterbury, Conn. 
Western Cartridge Co., East Alton, Jil 

— __ Wks. F. RR. 68 EB. 13lst St., New 


STANDS, Armature 
Columbia Moshine arte & Malieabie Iron Co., Atlantie 


Ave. and Chestni ae 
Electric 17 & Cambria Sts., Phila- 


8t., 

oaaue Supplies’ Co., 
delphia, 

Onan, David “Ww. 43 Royalstene Ave., Minneapolis, Minn. 

Peerless. See Electric Service Supplies Ce. 

Com: Boston, 


Ridlon pany, Frank, Mass. 

Weidenhoff, Joseph, 4352 Roosevelt Rd.. Chicago, Ii. 
STARTERS, Motor. See Controllers, tehes, 
mote Con’ ; Switches, Snap 


(Heavy Duty). 
STEATITE. See Cores, Resistance Coil. 
STEEL CASTINGS. See Eee, Steel. 
STEEL for Electric Appliances 


Elyria ion & Steel Co., Elyri 
Ryerson & Son, Jos., 2558 W. 


Sv eat. Magnet 
Electrothermic 


, Trenton, N. J. 
Rereutes Elec. Steel Corp., 145 Lafayette St., New York. 
Indiana Steel Products Co., 4545 S. Western Ave., Chicago 
Ludlum Steel Co., Watervliet, N. Y. 
Reed Co., Jr., David, 85 Adams, Brooklyn, N. Y. 
Swedmag. See Reid Co., Jr., David. 


STEEL SHEETS 
thon. See Central Alloy Steel Corp. 
Allegheny Stee » a 
Middleton, Ohio. 


1 Co., 
American Rolling Min Co., 
American Sheet & Tin Plate Co., Frick Bidg., Pittsburgh 
Armeo. See Ame Rolling Mill 
Armelec. See Empire Steel Corp. 
Central Alloy Steel Corp., Massillon, O. 
Cyc! Steel Co., Titusville, Pa. 
ec. pire Steel Corp. 


a, O. 
16th, Chisago, Il. 


F 


“Sterling Steel Co., McKeesport, Pa. 


a 
if 
ae 


$35 Market, Youngstown, 0 
Corp. 


See “Universal, Steel Co. 

Wheeling Steel om. Wheeling, Biyheeling Wr ve. 

STEEL, STRIP. See Strip Steel. 

STOCKS, Dies and "Reamers 

Hall-Will, Inc., Twelfth & Cranberry, Erie, Pa. 
Hall. See Hall- 


Toledo Pipe Threading Machine Co., 1445 Summit, Toledo, 0 
STONES, Commutator 
Acme. f Green Equipment Corp. 
Caro. See Electric Service Supplies Co. 
Cleveland Stone Co., Union Trust Bidg., Cleveland, O. 
Co-operative Utilities Co., 1503 Columbia Ave., Philade) 
phia, Pa. 
Dee. See Co-operative Utilities Co. 
Service Supplies Co., 17th and Cambria, Phila- 


Electric 
delphia, Pa. 
Green Equipment Corp., Monadnock Block, Chicago, Ill. 
1039 Park Ave., Sycamore, 


Ideal Commutator Dresser Co., 


Imperial. See Martindale Electric Co. 

Lombard & Co., Somerville, Mass. 

Martindale Elec. Co., 1262 W. Fourth, Cleveland, O. 
STOOLS, Factory; Steel 

Angle Steel Stool Co.. Plainwell, Mich. 

Chicago Wire Chair Co., 613 N. La Salle, Chicago, I'l. 


Royal Metal Mfg. Co., 1136 South Michigan Ave., Chicago. 
STORAGE 


Battery Plates. See Plates, Storage Battery. 

Battery, Fg mag See — 

Tools. See Tools, Storage Battery. 
STRAINING MACHINES, INSULATION. 
Manufacturing Machines. 
STRAIGHTENERS, Armature Shaft 
Columbia Machine Werks & Malleable = Co., Atlantie 


Ave. and Chestnut St., Breoklyn, N. Y. 
STRANDING MACHINES. See Wire Manufacturing Ma- 
STRIP STEEL 


(Hot and Cold Roll). 
Acme Steel Co., 2840 Archer Ave., Chicago, Ill. 


Cold). 
American Steel & Wire Co., 


See Wire 


(Hot & 
208 S. La Salle, Chicago, Ill. 


(Cold). 

American Tube & Stamping Plant (Stanley Wks.) Bridge- 
port, Conn. (Hot & Cold.) 

Athenia Steel Co., 135 William, New York, N. Y. (Cold.) 


Barnes Co., Wallace, Bristol, Conn. (Hot.) 

Central Alloy Steel Corp., Massillon, O. (Hot.) 

Griffin Mfg. Co., Huron & Cherry. Erie, Pa. (Cold.) 

Laclede Steel Co., 8th & Olive Sts., St. Louis, Mo. (Hot.) 

Latrobe Electric Steel Co., Latrobe, Pa. (Hot & Cold.) 

Republic Iron & Steel (o.. 335 Market, Youngstown. O 

Sharon Steel Hoop Co., Sharon, Pa. (Hot.) 

Stanley Wks., New Britain, Conn. (Hot & Cold.) 

Steel and Tubes, Inc., Cleveland, 0. (Hot & Cold.) 

Superior Steel Corp., Union Trust Bldg., Pittsburgh, Pa. 
(Hot & Cold.) 

Thomas Steel Co., Warren, Ohio. 

West Leechburg Steel Co., Farmers Bank Bidg., Pitts- 
burgh, Va. (Hot & Cold.) 


STRIPPERS, Wire 
Acme. See A. Laubscher. 


Engineering Co., 115 Brown, Milwaukee, Wis. 
(Cutting. 5 iat ae and i ng). 
Austin Ce.. Desplaines. Chicago. Ill. 
Colonial-Premier Co., n° 'W. Ohio, Chicago, Ill. 
Dicke Tool Co., Downers Grove, Ill. 


ome Service Supplies Ce., 17th & Cambria Sts., Phila- 
E-Z. Sea Pyramid Products Co. ; 

F. F. See France Mfg. Co. 

Prance M’g. (C»., 10825 Berea Rd., Cleveland. (Motor 


Driven. ) 
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Goehst. See Klein & Sons. 
Hertman. See Service Sales & Mfg. Co. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, 


tm 

tves Mfg. Co., Meriden, Conn. 

Kiein & Sons, Mathias, Chicago, Ill. 

Laubseher, A., 77 Fort Pleasant Ave., Springfield, Mass. 
Perfection. See Weber Machine Corp. 

Pyramid Products Co., 2311 8S. State, Chicago, Ill. 


craves Saies & Mfg Co., 17005 Melgrave Ave., Cleveland, 
0. 


Speedcraft. See Wire Stripper Co. 

Thomas Steel Products Co., Warren, Ohio. 

Weber Maehine Corp., 33 S. Water, Kochester, N. Y. 

Wire Stripper Co., 507 Erie Bidg., Cleveland, O. 
a 3 messine _— F. as 6 Howard, New York City. 


otor Dri =e Twister). 
ewitcHeoano one RUMENTS. See Instruments, Port- 
Switchboard. 


able 
SWITCHBOARD OPALS. See Lenses. 
SWITCHBOARDS, SLABS AND BARRIERS 

See Asbestos Slabs; Meided Insulation: Slate; Soapstone. 
SWITCH (Switches, 

Arms. See Posts, Binding. 

“Across the Line’ ‘ype. see Controllers, Motor. 

Baby Knife. See Switches, Battery. 

Battery. See Switches, Battery. 

Canopy. See Switches, Snap. 

Clock Operated. See Switches, Time. 

Feed Through. See Switches, Snap. 

Fixture. See Switches, Snap. 

Float. See Switches, Tank. 

Flush. See Switches. Snap. 

Handles. See Handles, Wood 

Knife, Baby. See Switches, Battery & Baby Knife. 

Lever Radio. See Radio Mounting. 

Lever. See Switches, Snap, Lever. 

Limit. See Controllers, Motor. 

Mercury. See Switches,Mercury 


Motor Starting tic Type. See Centrollers. 

— Starting. Non-Magnetic. See Switches, Motor 
ta e 

Pendant. See Switches, Snap. 


Pressure Regulating. See Controllers. 

Push Button, Snap. See Switches, Snap. 

Push Button, Motor Starting. See Switches, Kewute Cuutrul 
Radio Receiver. See Radio Mountings. 

Range. See Switches Snap; Heavy Duty 
Remote Control. See Switches, Remote Control. 
Reversing. See Controllers. 

Rotary. See Switches, Snap. 

Safety. See Switches, Knife. 

Snap. See Switches, Snap. 

Starter Type. See Controllers. 

Storage Battery. See Switches, Storage Battery. 
Surface. See Switches, Snap. 

Tank. See Switches, Tank. 

Time. See Switches, Time. 

Toggle. See Switches, Snap. 

Tumbler. See Switches, Snap. 


SWITCHES, Battery and Baby Knife 
Cut-Out Switch 
Anti-Wood. See ‘Keil & Son, Francis. 
Bridgeport Switch Co., 209 Center, Bridgeport, Conn. 
Bryant Electrie Co., Bi Conn. 
Chapman. See Frank W. Morse & Co. 
Chicago Elec. Mfg. Co., 2801 S. Halsted, Chicago, Ill. 
Chicago-Jefferson Fuse & Elec. Co., 1505 W. 15th, Chicago. 
Cirele T. See Trumbull Elec. Mfg. Co. 
Connecticut Elec. Mfg. Co., Bridgeport, Conn. 
Crown. See Edwards & Co., Inc. 
Cutler-Hammer, Inc., 1288 St. Paul Ave, Milwaukee. 
Diamond H. See Hart Mfg. Co. 
Edwards & Co., Inc., 140th & Exterior, New York, N. Y. 
Electrad, ine., 428 Broadway, New York, N. Y. 
Eureka. See Frank W. Morse & Co. 
— sos . Co., cor. » test Ave. and 8th, Long Island 
ty. > 
a + See Chicago Elec. Mfg. Co. 
: & H. See Hart & Hegeman Div. 
Hart” Mfg. Co., Hartford, 
Hart & , Div. of Arrow-Hart & Hegeman Elec. Co. 
Hartford, Conn. (Push Button.) 
Harwood. See Frank W. Morse & os 
Heinemann Elec. Co., Trenton, N. J 
Jost. See Frank W. Morse & Co. 
Kappa. = Trumbull Elec. Mfg. Co. 
Keil & Son, Francis, 401 E. oa New York, N. ¥. 
Kendrick & "Davis Co., Lebanon, N. H. 
Keystone. See ar ‘W. Morse é Co. 
King Mfg. Co., 7" 302 Park Ave., Brooklyn, N. Y. 
Knox Porcelain | ly Knoxville, Tenn. 
K-P-F Elec. Co., 855 Howard St., San Francisco, Cal. 
Kurz & Root, Appleton, Wis. 
Leviton Mfg. Co., 226 Newell, Brooklyn, N. Y. 
Lyons Mfg. Co. (Mt. Carmel), New Haven, Conn. 
Majestic Elec. Mfg. Co., 80 N. 12th St., St. Louis, Mo 
Manhattan Elecl. Supply Co., 510 Sixth Ave., New York. 
Morae Co., Frank W., Boston, Mass. 
Partrick & Wilkins Co., Philadelphia, Pa. 
Porcelain Products, Inc., Findlay, Ohi 
Powerlite Switchboard Mfg. Co., 4149 °E. 79th, Cleveland, O. 
Pullrite. See Frank W. Morse & Co. 
Reliable Electric Co., 3145 Carroll Ave., Chicago, Ill. 
Samson Electrie Co.. Canton, Mass. 
Spero Elec. Mfg. Co., E. 33rd and Woodland Ave., Cleveland 
Sta-Rite. See Frank W. Moxse & Co. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Wood Elec. Co., C. D., 565 Broadway. New York, N. Y. 


SWITCHES, Mercury 
(For Temperature Control Apparatus.) 
Con-Tac-Tor. See Time-O-Stat Controls Co. 
Cooper Hewitt Electric Co., 410 Eighth Ave., 
Cramblet Engineering Div. of Time-O-Stat Controls Co., 
286 Milwaukee. Milwaukee, Wis 
Febrice Thermostatic Control Co., 4750 Sheridan Rd., Chi- 


cago, 

General Kontroler Co., 200 E. First, Dayton, 0. 
Kon-nec-tor. See Cooper Hewitt Elec. Co. 

Kontax. See General Kontroler Co. 

Mercoid Corp., 564 W. Adams, Chicago, Ill. 

Safety Regulator Co., 529 S. Mathews, Los Angeles, Cal. 
Time-O-Stat Controls Co., Elkhart, Ind. 


SWITCHES, Motor Startin 

Accessible. See Trumbull-V; Elec. Mfg. Co. 
Aces. See Colt’s Patent Fire Arms Mfg. Co. 

Adam Elec. Co., Frank, St. ——. _ 

Aurora Steel Products Co., Auror: 

Barber Elec. Mfg. Co., North Attleboro, Mass. 

Bull Dog Electric Products Co., Detroit, Mick. 

Circle T. See Trumbull Elec. Mite. >. 

Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn. 
Columbia Metal Box Co., 226 E. ee New York, N. ¥ 
Crouse-Hinds Co., Syracuse, N. Y. 

E. W. See Trumbull ha” Co. 

F. A. Triumph. See Metropolitan Fiec. Mfg. Ce. 
Federal Steel Products Co., 2 Ave. L., Newark, N. J. 
Large-Dail Mfg. Co., 606 Cherry, Philadelphia, Pa. 
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Leonard Elec. Mfg. >... 2907 Perkins Ave, Cleveland, 9, 


Lundy Co., E. A., Ful 
MacMillen Mfg. Co., 
Major. See Adam 
Mason, 


Bldg., Pittsburg 
io N. Spring, Los Seni. Cal. 
Elec. Co., “rank. 
See Trumbull-Vanderpoe. “lec. Mfg. Co, 


— Device Corp., 1250 Atlantic Ave., Breokiyn 
Meg ker Mfg. Co., Blvd. at 14th, Leng Inleng 


City, N. 

- See Metropolitan Device Corp. 
M See Bull Elec. Products Co. 
Naro. See Metropelitan Elec. Mfg. Co. 
Noark. See Colt’s Patent Fire Arms Mfg. Co. 
Nubiade. See Colt’s Patent Fire Arms Mfg. Co. 
Paimer Elec, & Mfg. Co., Waltham, Mass. 
Robbins & a, Inc., Gpringseld. oO. 

Trumbull-Vanderpoel Elec. Mfg. Co, 

* een’ Westinghouse Elec. & Mfg. 
Schmuckler & Sons, 2232 N. 28th, Philadelphia, Pa. 
Square D Co., Detroit, Mich. 
8. 8. See Wadswerth Elec. Mfg. Co. 
Tanner & Ce., Wm. F., 511 Sharp, Baltimere, Md. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Trumbull-V anderpoel Elec. Mfg. Co., Bantam, Cona. 
ee — See Trumbull-Vanderpoel Elee. 
Onisafti. See Metropolitan Device Corp. 
Unit-Versal. See Bull Dog Elec. Products Co. 
Universal Metal Box & ‘ 
Vv. V. Fittings Co., 711 Cherry, Philadelphia, Pa. 
Wadsworth Elec. Mfg. Ce., Covi in, Ky. 
Westinghouse Elec. & Mfg. Co., id, O. 


SWITCHES, Remote Control 

P.sh Button, Magnetically Operated. 
Adam Elecrtric (o.. Frank. St. Louta. Mo. 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Automatic Switch Co., 154° Grand, Néw York, N 


Burke Controller Co., 369 Lexington Ave. SS New Yorke KN Y. 


Clark Controller Co.. 1146 E. 15znd, Cleveland, 0. 
Cramer & Co., R. w., 136 Liberty, New York, a. We 
Cutier-Hammer, Inc., 1287 St. Paul Ave., Milwaukee. 
Diamond H. See Hart Mfg. Co, 
Dunco. See Struthers Dunn, Inc. 
Electric Valve Mfg. Co., 68 Murray, New York, N. 
General Electric Co., Merchandise Dept., 
ttatt silk Cou. Hartford, Conn 

See Palmer Elec. & Mfg. Co. 


Y. 
Bridgeport, Conn. 


Industrial Controller Div. of Square D Co., Milwaukee, Wis. 


Kato Engr. Co., Mankato, Minn. 

Lincoln Elec. Co., Coit Rd. & Kirby Ave., 
Major, F. A., System. See Adam Elec. Cv. 
Monitor Controller Ce., 51 8. Gay, Baltimore, Md. 
Palmer Elec. & Mfg. Co., Waltham, Mass. 
Precise Mfg. Co., 254 Mill, Rochester, N. Y. 
Protectoswitch. See Precise Mfg. Co. 


sg. 
See South Bend o Controller Co. 


Cleveland, 0. 


Co. Ww. 
Signa) Engineering & Mfg. * on, 146 W. 14th, a York. 


South Bend Current Controller Co., South Bend 
Struthers Dunn, Inc., 1135 Race, Philadelphia, Pa. 


Takamine Corp., . Rawson St., Long Island a: N. ¥. 


Teeple Co., L. 540 E. Ninth, Portland, 
Triplock. See Montter Controller Co. 
Trumbull Elec. Mfg. Co., Plainville, Cenn. 
Zenith Elec. Co., 537 8S. Dearborn, Chicago. Il. 


SWITCHES, Snap 
Feed Through 





See Also Switches, Snap; Heavy Duty. 


Adam Electric Co., Frank, St. uis, aac 0 et ae 
Anylite Elec. Co., Ft. Wayne, Ind.. coe e 
Arrow Electrie Div. of Arrow-Hart. “eo. 
Hegeman Elec. Co., Hartford, Conn...f sp P B L 
Arrow Head. See Arrow Elec. 
Beaver Mfg. Co., 625 N. Third, Newark 
Best. See United States Elec. Mfg. Corp 
Brascolite. See Guth & Co., in. 
Bremer Elec. Mfg. Co., 1389 N. Tth, 
PEED, cw cencccsicesoccccce e ee 
Bridgeport Switen Co., 209 Center, 
TE" .cucccectesveevecces © 00 66 a6 L 
Bryant Elec. Co., Bri asosoootlsp FP SBS 


dgepert, Conn 

B. 8. Co. See Bridgeport Switch Co. 
Carling Tool & Machine Co., ” Union 

Place, Hartford, Conn.. és eétcee s 60 oe OO 
Cirele F. Mfg. Co., Trenton, ‘NL Re wee Sue F a 
Cirele T. See Trumbull Elec. Mfg. Co. 
Commercial. See Gaynor Electric Co. 
Uneaten Elec. Mfg. Co., Bridgeport, 


cma és. Syracuse, N. Y.. ceese a 
Cutler-Hammer, Ine., _— St. Paul 
Ave., Milwaukee, Wis. 
Diamond H. See Hart Mfg. Co. 
Dugie. See Bryant Elec. 
Economy Fuse Mfg. Co., ont Greenview . ...... 
Pe PR ree oe 00 66 
Gaynor Elec. Co., Bridgeport, Conn...... Sia ew ee 
General Elec. Co., Merchandise 
Bridgeport, Conn. 
Glo-Guide. See Bryant Elec. Co. 
Gold Star Push Switch, See Hart & 
Hegeman. 
Guth & Co., Edwin, 2615 ne an. : 
St. Louis, Mo... nae ar 
Hart Mfg. Co., Hartford, “Conn: 
Hart & Hegeman, Div. of Arrow-Hart & 
Hegeman Elec. Co. (Door Bolt Control) f sp 
Hart. See Hart & Hegeman. 
H. & H. See Hart & Hegeman Mfg. Co. 
Hubbell, Inc., Harvey, Bridgeport, Conn.. .sp.. .. 
Jost. See Morse, Frank W 
Keil & Son, Francis, 401 E. 163rd, New 
York, S . aht spikkclvdstucea Wa cckucecese 
Leviton Mfg. Co., 226 Newell, 
Levolier. See McGill Mfg. Co. 
McGill Mfg. Co., Valparaiso, Ind....... S iccnec 
Marks Products Co., 80 N. Ninth, Breok- 


CORR eee eee ese eeeeeeeeeese © oe ee oF 


“Elec. “Mfg. Co.,  Bivd ‘at 





a 
. 
c- 
~ 
» B 


lyn, N. 
Metropolitan 
4th St., 
Morse Co., © ee 
National. See Standard Elec Nite. Ce. 
New England. See Paulding, John L. 
Nutmeg. See Hubbell, Harvey, Inc. 
Operite. See Morse Co., Frank W. 
ruse $ Seymour, Solvay Sta., Syracuse, 


fsp P 
Paulding, John I, New Bedford, Mass....fs P . 
Pen Tap. See Beaver Mfg. Co. 
Perkins. See Bryant Elec. Co. 
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Long Island ee Baeseeee +? «Ha 
Frank W., 291 Congr Batten P wes 


os 


Brooklyn . ane a on 
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Test Your Cord 
for 
ns Flexibility 


ee Flexibility is a definite quality Test your cord for quality by taking 
RLF : - I ni (j- 
of Driver-Harris Heater Cord % Pieces of heater cord of approxi 
i defatint ae mately 18 inches in length, hold 2 
‘EL.. c = y expresse ns ONgeT ends in each hand as indicated—the 
a service on your appliance. flexible cord will not remain erect. 
LF 
y Write for copy of booklet—“How to Judge Heater Cord” 
ok 
LP =" 
Bess DRIVER~HARRIS COMPANY 
HARRISON, N.J. : 
28 Chicago - Detroit “ Morristown.N. J. - England =< France 
2 ee Cleveland Italy 








Toes 
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SWITCHES, Snap—Continued 
ras one Radio ¢ Tube Corp., 323 Berry, Brook- 


PLlotuggie. See Pilot Biec. Mig. 
Pullrite. See — Frank W. 
Rodale Mfg. Co., 200 Hudson, New York p ........ .. 
Sears, Henry D., 80 Boylston, Boston. tsp P RLY 
Smith & Co., T. C., 3915 Powelton Ave., 
Philadelphia, Pa. 
Snapit. See Marks Products Co. 
Spartan. see Bryant Elec. Co. 
Standard Elec. Mfg. Co., 941 Wrightwood 
DOORN Miknnyscecccedsencnece fs PBL... 
Trigle. See Bryant Elec. 
Trumbull Elec. Mfg. Co., Piatavilte, Conn.fs PBL... 
Tumbolier. See Hart & Hegeman. 
Twi-Lite. See McGill Mfg. Co. 
United States Elec. Mfg. Corp., 222 W. 
Se EM, BE os vnscancscecses 
Victor. See Keil & Son, Francis 
Washington. See Gaynor Electric Co. 
Wever. see Sears, Henry VD. 
Werkrite. See Morse, Frank W. 
Yankee. See Bryant Elec. Co. 


SWITCHES, Snap; Heavy Duty 


Heavy duty rotary snap switches for Electric Range anc 
Small Motor Contrel. 


Arrow Elec. Div. of Arrow-Hart & Hegeman Bilec. Co., 


, 1723 St. Clair Ave., Cleveland, Ohio. 
Co., Section W-234, Merchandise Dept. 


See 


nil steed. Conn. 


SWITCHES, Storage Battery; Automatic Dis- 
connecting 


Inc., 1288 St. Paul Ave., Milwaukee. 
Des Moines, Ia. 


Fittest 6 Migs Se &. 


Penn Electric Switch Co., 

Radioloc. See Cutier-Hammer Mfg. Co. 
SWITCHES, ee 
Blackburn-Smith Corp., 25 W. 45th, New York, N. Y. 


Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
eee Repair Co., z4u W. 25th, New "York, N. Y¥. 


General Electric . Schenectady, N. Y. 

Industrial Controller’ Div. of uare D ~~ & 

Bat oo i Rg 8. Pierce & 
‘Trahern Products Uo., Eira, i 

} sang - Elec. Wks., W. sae vil Atlantic Ave., Brooklyn, 
Penn Elec. Switch Co., 20th & a Des Moines, Ia. 

Sundh Elec. Co., Parkhurst St. at Ave. C, Newark, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Time (Automatic Clock Operated 
Switches) 


Mfg. Co., Albert & J. M., 289 A, Bosten, Mass. 
See Co. 


. Gem 

Automatic Elec. Heater Co., 1 Race, Philedelphia, 
Automatic Elec. Mfg. ,_ Mantato, ating. ~~ 
Automatic lighting Co., Baltimore. 
Automatic Sprinkler Garp. of America, 910°. of La B. 


Automate lier (Coe 184) Bu 


841 Euclid Ave., eee oO. 
Berry, A. . 
4 3 Mcorray. ew York, N. Y 


“ Francisce, Cal 
Buckeye peas outa” aq 1557 St. Clair Ave., Cleve- 


& 
¥ 
» 
= 
8 
£ 
& 
@ 
Zz 
3 
i 
2 
Zz 
un 


\ a6, Mi. Y. 
Electric Co., Schenectady, N. Y. 


Go-N-Set. See G. & S. Research Lab. 
. oratory, 1269 Cochran Ave., Loe 


Horni Signal Mfg. Co., 290 Hudson, New York, N. Y. 


4 
Racine. See Reliance Automatic Ltg. Co. 
Radio Owl, 2269 E. 5ist, Los Angeles, Cal. 
Radio Switchman. See R-V Mfg. 


Reliance Pecans Ltg. Co, 1925 Meade, Racine, Wis. 


Ross Safety Switch Corp., 1 E. 
R-V Mfg. Co., Marshfield, Mass. 
Sauter. See Cramer & Co. 
States Co., Hartford. Conn. 

Stromberg Electric Co., 223 W. Erie, Chicago, Ill. 

Thempson Clock . ristol, Conn. 

= Switch Sales & Service, 1841 Euclid Ave., Cleveland. 


Tork Clocks, Ine., 12 EB. ou New York, N. 


» A 
Walser Automatic Timer Co., 342 Madison Ave., New York 
Zenith Elec. Co., 587 8. Dearborn, Chicago, 


TACHOMETERS ; 
Speed Indicators, Speedometers, a Counters. 
Biddle, James G., 1211 Arch, Philadelphia, 
Brown & Windrim, Phitladelphis. 
indianapolis, Ind 


Bidg., \. 
Mfg. Co., 655 Buffum, Milwaukee, Wis. 


Electric Tachometer Corp., ring Garden & Broad 8t. 
Philadelphia, Pa. Spring 


Holtzer-Cabot Elec. Co., Boston, Mass. 

Leeds & Northrup Co., 4901 Stenten Ave., Philadelphia, Ps 

Productimeter. See Durant Mfg. Co. 

Standeo. See — & Co. 

Sticht & Co., H., 21 Park Row, New York, N. Y. 
Weston ig. 00, 14" rss. S82 Brelingh A 

en’ uysen Ave.. 

Newark, N. J 

Zernickow Co. 


, O., 15 Park Row, New York, N. Y. 


Aas. Cable; Pole =e Sette 
Radio Hardware Co 35 Grant, New York, N. ¥ 


net at Co. 7 me un ce 
Co., Glenside, Pa. 


oT? Nome Pine a Plate & un ute Grace, Chicago, Ill. 
Grammes & Sons, Inc., L. y “Allentown, Pa. 
International Tag Co., 319 N. Whipple, ‘Chicago, Il. 
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42nd, New York, N. Y. 


Electrical Manufacturing 


Matthews & Co., Jas. H., 3942 Forbes, Pittsburgh, Pa. 
Premax Products, Inc., Niagara Falls, N. Y. 

Viking Tool & Machine Co., 745 65th, Brooklyn. NY 
Waterbury Button & Moulding Co., Waterbury, Conn. 
TAGS, Shipping 

Campbell Paper Box Co., South Bend, Ind. 

International Tag Co., 319 W. Whipple, Chicago, i 
TAMPING TOOLS, COIL. See Tools, Commutator Truing. 
TANK SWITCHES. See Switches, Tank. 

TANKS, TINNING. See Wire Manufacturing Machines 


TAPE, Asbestos 

American Asbestos Co., Norristown, Pa. 

Asbestos Fibre Spinning Co., North Wales, Pa. 
Ferodo & Asbestos, Inc., New Brunswick, N. J. 
General Asbestos & Rubber Co., ree. 8. C. 
Johns-Manville Corp., New York, N. 

Matthews & Co., Jas. H., 3942 Forbes, Fuerst, > 
maitchell-Rand Mfg. Co., 19 ven. New York, N. 
Niagrite. See Johns-Manville 

Shield Brand. See Mitchell- hand Mfg. 


TAPE, Cotton, Linen, Silk; 
Tape, Sleeving, Webbing. 

Alfalfa. See Burrell Belting Co. 

Anchor Webbing Co., 300 Brook, Pawtucket, R. 1. (Cotton, 
Silk). 

Aweveco, See Anchor Webbing Co. 

Bermaline. See Burrell Belting Co. 

Burrell Belting Co., 413 S. Hermitage Ave., Chicago, Ill 

tagle. See Sidebotham, Inc., John. 

Seneeel —_ Co., Sch a, ae 

Gilm L. H., Cottman & Keystone Sts. (Tacony), 
Philedsiphie. Pa. 

Hope Wena Co., 1005 Main, Providence, R. 1. 

Krout & Mtg. Co., Allegheny Ave. & Emerald, 

Philadelphia. Pa. 
Mitehell-Rand = Co., 19 Vesey, New York, N. Y. 


Covington, 
eld Brand. Sao Mitehell-Rand Mfg. Co. 
Sidebotham, Inc., John, 4317 Griscom, Philadelphia, Psa. 


Smith Belting Co. (Germantown), Philadelphia, Pa. 
Superfine. Webb 


See Windsor Webbing Co. 
Westinghouse ° Elec. & Mfg. Co., East Pittsburgh, Pa 
Windsor Webbing Co., Pawtucket , 

Worcester Braiding Co., 34 Southbridge, Worcester, Mass. 
TAPE, Mica 
Chicago Mica Co., 345 Comore. Valparaiso, Ind. 
Mica | Insulater Ce., Varick, New York, N. f. 
Mica Mfg. nate. Brooklyn, N. Y. 
Mitehell-Rand fiend Mts. Co., 19 Vesey, New York, N. > 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TAPE, Rubber and Friction 

Ackerman. See Ackurate Rubber Uo. ’ 

Ackurate Rubber Co., 25 Beaver St., New York, N. Y. 

Adamson & Co., Joseph, Columbia and Germantewn Aves.. 
Philadelphia, Pa. 

Adhere. See Westinghouse Elec. & Mfg. Co. 

Alpha. *; Johns- — Inc. 

Amazon. See Graybar Elec. Co. 

Appleton Rubber Co., Franklin, Mass. 

Black Diamond. See Dunton Co., M. W. 

Boston Woven Hose & Rubber Co., Boston, Mass. 

Brooklyn. See Johns-Manville, Inc. 

Bull-Dog. See Boston Woven Hose & Rubber Co. 

Candee. See Ackurate Rubber Co. 

Canfield Rubber Co., Bridgeport, Conn. 

Canton. See Plymouth Rubber Co. 

Clifton. See a Mfg. Co. 

Clifton Mfg. Co., 65 Brookside Ave., Boston 30, Mass. 

Competition. See New York Insulated Wire Co. 

Double- Wear. Dryden Rubber Co. 

Dryden Rubber = 1014 8S. Kildare Ave., Chicago, Ill. 

Duraee, A. & B. See Okenite Co. 

Dunton Co., M. W., 670 Eddy St., Providence, R. I. 

Dutch-Brand. See Van Cleef Bros. 

Elkhart Rubber Wks., Elkhart, Ind. 

Firestone Tire & Rubber Co., Akron, O. 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 

Graybar Elec. Co., Graybar Bidg., Lexington Ave. & 48rd 
St., New York, N. Y. 

Grimshaw. See New York Insulated Wire Co. 

Griptite. See Canfield Rubber Co. 

Holfast Rubber Co., Atlanta, Ga 

Hoidtite. See United States Rubber Co. 

Hydro-Proof. See Elkhart Rubber Wks. 

Imperial Rubber Co., 220 Broadway, New York N. Y. 

{mpervo. See Canfield Rubber Co. 

Irco. See Imperial Rubber Co. 

Johns-Manville Corp., New York, N. Y. 

Jomanco. See Johns-Manville, Inc. 

Kerite Ins. Wire & Cable Co., 30 Church, New York, N. Y. 

Manson. See Okonite Co. 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 

New York Insulated Wire Co., 114 Liberty, New York, N. Y. 

Okonite Co., Passaic, N. J. 

0. K. See Appleton Rubber Co. 

P. & B. See Ruberoid Co. 

Paratex. See Appleton Rubber Co. 

Paruco. See Passaic Rubber Co. 

Passaic Rubber Co., Clifton, N. J. 

Plymouth Rubber Co., 1400 Revere, Canton, Mass 

Red-X. St. Louis Rubber Cement Co. 

Relio. See United States Rubber Ce. 

Ruberoid Co., 95 Madison Ave., New York, N. f. 

S. I. See Superior Insulating Tape Co 

Sitco. See Superior Insulation Tape Co. 

Slipknot. See Plymouth Rubber Co. 

Star. See Sullivan & Sons Mfg. Co., J. 

Sticka. See Graybar Elec. Co. 

Stixwell. See Clifton Mfg. Co. 

Sullivan & Sons Mfg. Co., J., 2224 N. 9th, Philadelphia, Pa. 

Superior Insulating Tape Co.,” 3044 Lambdin Ave., St. Louis. 

2-Plex. See Holfast Rubber Co. 

U. S. See United States Rubber Co. 

Tinited States Rubber Co., 1790 Broadway, New York, N. Y. 

Usco. See United States Rubber Co. 

Yan Cleef Bros., 7722 Woodlawn Ave., Chicago. 

Victer. See Graybar Elec. Co. 

Westinghouse Elec. & Mfg. Co., Wast Pittsburgh. Psa 

TAPE, Varnished Fabric 

Aeme Wire Co., New Haven, Conn. 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 

New Jersey Wood Finishing Co., Woodbridge, N. J. 


THERMOSTATIC METAL 


For Low and High Temperatures 
Our No. 1800 oe S. temperatures up to 
4 





Our No. 2800 metal for temperatures up to 
1500° F. 


W. M. CHACE VALVE COMPANY 
1600 Beard Avenue. Detroit. Mich. 








Vol. 4, No, 3 


Radiotape. See Respro, Inc. 

Kespro, Inc., Wellington Ave. oe. ip Peenteeaen, BRL 
Shield Brand. See Mitchell-Rand Mfg. Co. 

Sico. See Standard Insulator Co. 

Standard Insulation Ce, East Rutherford, N. J. 
Voltape. See Respro, Inc. 


TAPING MACHINES, Coil 
Chapman Electric Works, P. E., 1820 Chouteau Ave, gy 


Mo. 

Columbia Machine Works & Malleable Iron Co., Atlantis 
Ave. and Chestnut 8t., oa N. 

sae Supplies Co., 17th & Cambria Sts., Phila- 
deiphia 

Griswold Machine Co., George, New Haven, Cenn. 

Kidlon Company, Frank, Boston, Mass. 

Segur. See Electric Service Supplies Co. 


TAPING MACHINES, Wire 
Machinery 


American Insulating Ce., 519 Huntington Ave. 
Philadelphia, Pa. 


eee Se. ee Bown, Cum, 
TAPS. tocks, Dies and Reamers. 
TENSION” DEVICES. Cell Wire. See Racks, Wire Reel. 


TENSION MACHINES, Band Wire 
Electric ~" -~y Supplies Co., 17th & Cambria Sts., Phils. 
a 


delphia, . 
Peerless. See Electric Service Supplies Co. 
TERMINALS AND CONNECTORS 
Low Tension, Seconda’ ay and 
All-in-One. See Ohio ris 
Barcy-Nicholson Co., 2801 Fo, W., Detroit, 
Bassett Metal 


Goods Co., , 
stat Goode, Ge Dart, "Ginn, "(Geperal se 
Burton- Co., Boston, Mass. 
Soe. Jones B. 
Clark Metal Products, 490 Hancock Ave., Bridgeport. 
Dixte Supply Co., 91 7th Ave. New Yerk. 
Double — See Pons, Eugene 


e 


Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 
Electron. See Metal Goods Co. 
Fahnestock Elec. Co., East Ave. and 8th, Long Island 


City, N. Y¥. 
Grammes & Sons, Inc., L. F., Allentown, 


Ideal Clamp Mf; Gaz, 1g ‘Bradford, Brooklyn, N.Y. 
Jones, Howard B., Wabansia cago, Il 
K. E. M. See Kulier Elec. Mfg. Co. 

Kulier Elec. Co.. 575 Pierce Ave., Long Island City, 
Morse Co. 


Nu-W See Hi — Mie Co. 

u- » a 

Ohio Parts $301 Colerain Ave., Cincinnati, 0. 
Orum Pa. 


» Salem, Mass. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Shure. See Burton-Rogers Co. 

Tinkerbox. See Weber Elec. Wks. 

Water! Button & Masding Co., Waterbury, Conn. 
Weber Wks., Brooklyn Sta., Cleveland, U. 
Wolverine Tube Co., 1415 Centra] Ave., Detroit, Mich. 
Zierick Machine Wks.. F. R., 6 Howard, New York. 


TEST BENCHES, Armature 
Allen Electric & Equipment Co., Kalamazoo, Michigan. 


Co., Boston, " 
Cowie Electric Co.. E. S., 1816 McGee, Kansas City, Mo. 
Corp., 529 S. N. J., Indianapelis, Ind 
Hobart Bros. Co., Troy, Ohio. 
Marshall Elec. Co., Elkhart, 
Miho Company, 717 Sycamore, enatnaatt, Ohie. 
North East Electric Co., Rocheste Po 
Pence & en H. o., om Luis Obispo, Cal. 
Weidenho et W. Roosevelt Road, Chicago, Il 
Testing” “ist MENTS. See Instruments. 


TESTERS, Coll 
(Includes Armature Growlers, trouble shooters, and ether 
portable testing devices). See also Instruments 
Ace. See Weidenhoff, Joseph 
Allen-Bradley Co., 494 Reed, ‘Milwaukee, Wis. 
Allen Electric & Equipment Co., Kalamazoo, Michigan. 
Ankenbrandt, J. J., 2140 Wakeman, Toledo, Ohio. 
Armeter. See Chapman Electric Works, P. E. 
— pees Products Co., Goshen, Ind. (Storage 
ery). 
Be S seen. See Indiana Mfg. & Elec. Co., also Case 


ec. 

Burton & Rogers Co., 857 Boylston, Boston, Mass. 
Case Elec. Co., Marion, Ind. 

Century Electrical Co., 102 Randall Ave., Syracuse, N. Y. 
Chapman - Works, P. E., 1820 Chouteau Ave., &. 


8. Mo 

Colpin Corp., 6110 S. Main, Los Angeles, Cal. 

Columbia. See Weidenhoff, Joseph. 

Comparometer Co., New Ulm, Minn. 

Cowie. Electric Co., E. 8., 1816 McGee, Kansas City, Me 
Economy. See Weidenhoff, Joseph. 

Electric “Controller & Mfg. Co., 2700 E. 79th, Cleveland 
Electric Machine Corp., 529 8. N. J., Indianapelis, Ind 
Electrotest. See Comparometer Company. 

Elmeo. See Electric Machine Corp 

Ev-Ri-Test. See Weidenhoff, Scout. 

Ga-Jit. See General Instrument Corp. 

General Instrument Corp.. 225 Varick, New York, N. Y. 
Herald Elec. Co., 35 East End Ave., New York, N. Y. 

Hobart Bros. Co., Troy, Ohio. 

Ideal. See Ankenbrandt, J. J. 

Indiana ite. & Electric Co., Marion, Indiana. 

Kietzman Electrical Mfg. o 234 N. Central, Gilman, IL 


Lundin lectric yas a 10 Thacher, Bosten, Mass. 
Mallory Electric Co. , Factories Bldg., Toledo, Ohio. 
Marshall Elec. Co., Elkhart, Ind. 

Miho Compeny. bene Sycamore, soe, Ohio. 


North East FE} * es N 

Onan, David W., 43 Royalstone Ave., — Mina. 
Paneltest. See Allen Elec. & Equip. Co. 

Portometer. See Allen Elec. & Equip. Co. 

Portostat. See Allen Elec. & Equip. Co. 

Presto. See Metal Specialties Mfg. Co. 

Reliable Parts Mfg. Co., Wellington, = 

Rex Batrystat. See Bartiett Products Co. 

Scout. See Leich Electric Company. 

Servwell Sales Cerp., 1749 N. Winchester Ave., Chicago, Il. 
Test-All. See Colpin Care. 

Teat-O- Meter See Weidenhoff, Joseph. 

Test-Rite. See Colpin 

Victory. See Weldenhof, joseph. 

Weidenhoff, Joseph, 4352 W. Roosevelt Rd., Chicage, Ml 


TESTING LABORATORIES 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Elec’! Testing Laboratories, 80th St. and East End Ave. 
New York, N. Y. 

National Elec’l Inst. Co., 162 Sidney, Cambridge, a, 

a. to gas ys Laboratories, 80 Washi en New Y¥ 

Rub Sixth, oa ‘a. 

THERMO 3 SUNCTIONS. See Instruments, Laboratory Stané- 








0. 3 


BL 


PEs 


Ave. 


. ¥. 


a City, 


nd ether 
ments 


chigan. 


(Storage 


City, Me. 


Cleveland 
satie, Ind. 


rk, N. Y¥. 
¥ 


ilman, DL 


1, Mass. 
0. 


lis, Minn. 


hicago, Ill. 


hicage, ML 


September, 1929 







AN AGON DA 


from mine to consumer 
/ ‘ 


MARING _ Process 
Magnet Wire is 
Available in: 


Plain Enamelled 

Single Cotton Enamelled 
Double Cotton Enamelled 
Single Cotton Covered 
Double Cotton Covered 
Sinele Silk Enamelled 
Double Silk Enamelled 
Single Silk Covered 
Double Silk Covered 


Twin Conductor 
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Electrical Manufacturing 


— Symbols of 
Magnet Wire 
Dependability 


NACONDA and Maring Process— 
These two well-known symbols of 
dependability now stand together, doubly 
safeguarding the uniform quality of mag- 
net wire made by the Anaconda Wire & 
Cable Company. 


The resources and manufacturing skill 
back of Anaconda Wire Products are now 
combined with the experience of Mar- 
ing Process in the production of depend- 
able, high quality magnet wire. This 
combination can beiter serve the industry 
not only because it is a safeguard of re- 
liability, but also because it assures a 
most dependable source of supply. 


Maring Process Magnet Wire has earned 
an enviable reputation for dependable 
performance and now its quality is safe- 
guarded not only by the Maring Process 
but also by the co-ordinated control of 
a single organization, which is respon- 
sible for every operation from mining 
and refining the ore to the final inspec- 
tion of the finished wire. 


Anaconda Wire & Cable 
Company 
General Offices: 
25 Broadway, New York City 
Chicago Office: 111 W. Washington Street 


Muskegon Michigan 
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ANACONDA WIRE PRODUCTS 


114 


THERMOSTATIC METAL 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Chace Valve Co., W. M., 1600 Beard Ave., Detroit, Mich. 
Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 

Cook Plate Co., Edw. N., 70 Ship, Providence, R. i 
Imoroved Seamless Wire Co., 775 Eddy, Providence, 


Products Corp., 29 Commercial, Newark, 
Venbur. See Coffin Mfg. Co, B. F. 

Wilco. See H. A, Wilson Co. 

Wilson Co., H. A., Newark, N. J. 


THERMOSTATS 

American Thermostat aa. 226 Jeliff Ave., Newark, N. J. 
Automatic Appliance Co., Jackson, Mich. 

Bak-Rite. See Electric Appliance Mfg. Co. 

Bishop & Babcock Sales Co., 4901 Hamilton Ave., N. E., 


Cleveland, 0O. 
Boston Machine Wks. Co., 7 Willow, Lynn, s 
Brown. See Electric Automatic Appliance Co. 
Co., Wayne & Windrim, Philadelphia, sy 
Ce., Lexington Ave., New York, N. 
Cobb Elec. Appliance Co., 100 Massachusetts Ave., sien. 


Crambiett a Div. of Time-O-Stat Controls Co., 
286 ae, . = _, — 

Coffin Z , BR FF. Court, Newark, N. J. 

Diamond H. See Hart Mfg. Co. 

Electric Automatic Appliance Co., Denver, Colo. 

Electric Heat Control Ca. 5902 Carnegie Ave., Cleveland, 0. 

Electric Maid. See Hankscraft Cec. 


Fabrice ic Control Co., 4750 Sheridan Rd., 
Chicago, Ill. 

Freas Thermo-Electric Co., 1206 S. Grove, Irvington, N. J. 

Globe Mfg. Co., Battle Creek, Mich 

Hankecraft Co., 615 E. Washington, Madison, Wis. 

Hart Mfg. Co., Hartford, Conn. 

Hi-Lo. See Boston Machine Wks. Co. 


Syacs & Cen Mice’ Oerp., 406 N. Pearl, Albany, N. Y. 

Interstate Products Corp., 29 Commercial, Newark, N. J. 

King. See Electric’ Heat Contrel Co. 

Klixon. Set Westinghouse Electric & Mfg. Co. 

Manhattan Elecl. Supply Co., 510 Sixth Ave., New York. 
Marvel. See American Thermostat Coe. 

Mercoid Corp., 564 W. Adams, Chicago, Ill. 

Moeller, A. E., 261 Sumpter, Brooklyn, N. Y. 

Midget. See Coffin Mfg. Co., B. F. 

-— Steel Construction Co., 425 Fountenac, Seattle, 

Pyratherm. See aoe Gauge Co. 

Safety Regulator Co., 529 S. Mathews, Los anges, Cal. 

Savutime Devices, Inc., 88 Manhattan, an, | A 

Struthers Dunn, Inc., rw Race, Philadelphia, 

Standard Thermometer 65 Shirley, Boston is Mass. 

Brooklyn, N. Y. 


Tagliabue _- C. Cc. 33rd, 

Teeple Co., L. , 540 EB 9th, Port Ore. 
Thermolectric. See Bishop & Babcock Sales Co. 
Thermosnap. See 8 Thermostat Co. 


pencer 

Time-O-Stat Controls Co., Elkhart, Ind. 

Trent Ce., Harold E., 439 N. 12th, Philadelphia, Pa. 
v See Mercoid 


isaflame. Corp. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wilcolator Co., Newark, N. J. 


TIGHTENERS, Commutator 
Elmes Engineering Works, Chas. F., 230 N. Morgan, 


Chieago, ill. 
TIME SWITCHES. See Switches, Time. 
TIN FOIL 
Lehmaier, Schwartz & Co., 521 W. 25th, New York, N. Y. 
United States Foil Co., 30th & Grand Sts., Louisville, Ky. 
TINNING TANKS, WIRE. See Wire Manufacturing Ma- 


chines. 
TINSEL. See Wire. Insulated. 


TINSEL, Cord and Thread 

Belden Mfg. Co., 2310 B S. Western Ave., Chicago, Mi. 

Diamond Braiding Mills, Chicago Heights. Chicago, Ill. 

Frank & Co., M. J.. 15 W. 39th St., New York, N. Y. 

Hy-Sil Mfg. Co., Revere, Mass. 

Kilo Co., 2 E. 23rd, New York, N. Y. 

Koelle, Frederick C., Real Estate Trust Bldg., Philadelphia. 
Mfg. Co., 320 Broadway, New York, N. Y. 

Montgomery Co., J. R., Windsor Locks, Conn. 

Rockbestos Products Corp., Nicoll & Canner, New Haven, Ct. 

Springfield Wire & Tinsel Co., Springfield. Maas. 

Taft Co., R. C., 174 N. Franklin, Chicago, Ill. 


TIPS, Cord 

Duro. See McEvoy, C. 

McEvoy, C. H., 430 Lowell, Mass. 

National Acme Mfg. Co., 7500 Stanton Ave., Cleveland, O. 

Norden & Co., S. 180 S. Water, qn RL 

Rome Wire Co., Div. of General Cable Corp.. Rome, N. Y. 

Waterbury Brass Goods Corp.. Waterbury, Conn. 

TOOLS, Cemmutator Sletting. See Slotting Machines & 
Tools, Commutator. 


TOOLS, Coil Taming 
a Commutator Dresser .» 1039 Park Ave., Sycamore, 


TOOLS, Commutator: Truing 
Acme. See G.een Equipment Corp. 
~ ) Elec. & Equipment Co., N. Pitcher St., Kalamazoo, 


Binghamton Flexible Shaft Co., Binghamton, N. Y. 

Central Mfg. Co., Fairfield, Ia. 

Green Kauipment Corp., Monadnock Block, Chicago. Il. 
= Commutator Dresser Co., 1039 Park Ave., Sycamore, 


Imperial. See Martindale Elec. Co. 
Jordan Bros.. 74 Reekman, New York, 4 
artindale Elec. Co.. 1262 W. Fourth. Cleveland, Ohio. 


TOOLS, Storage Battery 


Battery Euipment & Supply Co., 7530 Greenwood Ave., 
Chicago, Til Burning Racks, Battery Trucks, Plate 
Pressers, Mallets, Lead Burners and Strainers. 

Battery Parts Co., Inc., Wilkinsburg, Pa. (Leads.) 

Battery Tools oe 29 Willow, ante, N. J. 


See tery Equipment | & Ce. 
Bobbett Elec. Bate. Ce., 811 E. 48rd St., Chicago, IL 
(Knife a) 
Canedy-Otto Mfg. o0., 1816 McGee, Chicage Heights, IL 
(Floor Vises.) 
5S. Co., Schenectady, N. Y. (Lead Burning 


Heet-A-Knife. See Op-al. Elec. & Mfg. Co. 
Ohio Parts Co., 3301 Colerain Ave.. Cincinnati. (Terminals.) 
Op-al Elec. & Mfg. Co., 1057 E. 30th St., Indianapolis, Ind. 


Orum, 8. R. M., 503 N. 11th, Philadelphia, Pa. (Pillar 
Post Sleeves, Tongs, Reamers, Strap Punches, Terminal 
Pullers, Steamers, Racks or Stands, Terminal Post 
Shapers, ae Analyzer, Post Sealing Machine, Plate 
Burning Press, Press and Stands.) 

Pyratip. See General Elec. Co. 

Reliable Parts Mfg. Co.. Wellington 
(Steamer and Still, Filler, Beperitor Cutter, Clips, Car- 
tier, Post ter, Terminal and Cell Puller. 

een Mfg. Co., sesdvilie, —" (Reamers, Terminal 

Post Pullers, Pressing Tongs.) 

TORCHES AND FURNACES 
Acetylene, Alcohol, Gasoline, Kerosene. 

Bernz Co., Otto, Newark, N. J. 


Electrical Manufacturing 





For Supreme Musical Performance 


‘| JHORDARSON 


AUDIO & 
POWER 
TRANSFORMERS 


THORDARSON ELECTRIC MFG. CO. 
Transformer Specialists Since 1895 


Chicago, Ill. 


Huron and Kingsbury Sts., 





Clayton & Lambert Mfg. Co., Detroit, Mich. 
Dreadnaught. See Wall Mfg. Supply Co. 

Jim Dandy. See Lasher-Weeber Co. 

slein & Suns, Mathias, Chicago, II. 
Lasher-Weeber Co., 261 Franklin, Boston, Mass. 
MeGill Mtge. Co.. Vaiparaiso. Ind. 

Peerless. See Lasher-Weeber Co. 

Stayoaiute. see Kiem & surs, Mathias. 
TORPEDO Cord. 


See Twine 
— BALANCES. See Instruments, Laberatory stand- 


TRARSFORMERS 
Radio. See Radio Circuit Compenents 
Gas Tube Sign. See Transformers, Oil Burner. 


Oil Burner_Ignition. See Transformers, Low & Inter- 
mediate Voltage. 


TRANSFORMERS, Low and Intermediate 
Voltage 


For Oil Burners, Gas Tube Signs, and other special pur 


poses. 

American Bosch Magneto Corp., Springfield, Mass. 
American Transformer Co., Newark, N. J, 

Campbell Elec. Mfg. Co., Lynn, Mass. 


Chicago-Jefferson Fuse & Elec. Co., 1505 W. 15th, Chicago, 
Dongan 


b - Ca., Franklin, Mich. 
General Electric Co. (Merchandise Dest. Bridgeport, Conn 
K-W Ignition Corp., 2811 Chester Ave., Cleveland, Qhio. 
Manhattan Elect. Supply Co., 510 Sixth Ave., New York. 
Sorgel Electric Co, 89 W. Water, =peeenes. Wis. 
Standard Transformer Co., Warren, 0. 


Thordarson Elec. Mfg. Co., Huron & Kingsbury Sts, Chi- 


Ill. 
Uptigraff Mfg. Co., R. E., First National Bank Bidg., Pitts 
burgh, Pa. 


Ward Leonard Elec. Co., Mt. Vernon, N. Y. 
Webster Electric Co.. Racine, Wis. 
TRANSMISSION DRIVES. ‘See Chain, Transmissien 
TRANSMITTERS, Power 
Controller drive giving a vanety of speeds for use in 
connection with coil taping machines. 


Electric Service Supplies Co., 17th & Cambria Sts. 
Philedelphia, Pa. 


Segur. ee Electric Service Supplies Co. 
TROUBLE FINDERS. See Instruments, Portable and 


Switchboard; also Testers, 
TRUCKS, Armature. See Lifts, Armature. 


TRUCKS, Factory Steel 
Angle Steel Stool Co.. Plainwell, Mich. 


TRUING Doron, | Commutator. See Tools, Commutator. 
TUBE (Tubes) (Tubing) Adapters. See Radio Receiver Parte 
Brass. See Tubing. bine, "3 
Condenser. . Brass and Copper. 
Copper. See Tubing, 
Cutters. See Stocks, one ete. 
Fibre. See Fibre. 
Fibre yy See Candles. 


Refractory. See Cores, Resistance. 
Radio. ae Radio Vacuum Tubes. 


Varnished Fabric. See Tubing, Varnished Febrie. 


TUBES, Paper; Cores; Sleeves, Bushings 
Cleveland Container Co., 10800 Berea Rd., Cleveland, O. 
Climax Tube Co., Mystic, Conn. 

Klimaxcore. = Climax" Tube Co. 

McCausland, J. 86 Valley, Providence, R. I. 

Pairpoint Corp., » 4; Bedford, Mass. 

Reliable Elec. Co., $145 Carroll Ave., Chicago, s 
Remington Mfg. Co., 939 Barnum Ave., Bridgeport, Conn. 
Standard Underground Cable Co., Div. of General Cable 


Corp., Pittsburgh, Pa. 
Stone Paper Tube Co., 38 O. N. E., Washington, D. C. 


Textile Tube Co., Fall. River, Mass. (Paper Sleeves.) 


TUBING, Brass and Copper 

American Brass Co., Waterbury, Conn. 

Anaconda. See American Brass Co. 

Baltimore Tube Co., Baltimore, Md. 

Bridgeport Brass Co., Bridgeport, Conn. 

Bull Dog. See National Elec. Products Corp. 

Chase Brass & Copper Co., on Conn. 

Conklin Brass & Copper Co., T. E., 54 Lafayette, New York 

Dall ee & Cop ,. as ssrngwe, Chicago, Ti : 
as Brass opper Co., rleans, cago, Ill. 

French Mfg. Co., 128 Robbins, Waterbury, Gm. 


Michigan Copper & Brass Co., 5851 W. Jefferson Ave.. 
Detroit, Mich. 


Mueller Brass Co., Port Huron, Mich. 


oo Feel & Smelting Co., 1395 Coltman Rd., Cleve- 
an 


National Elec. Products Corp., Pittsburgh, Pa. 
Randolph Clowes Co., Waterbury, Conn. 
Relleum. See Mueller Brass Co. 


Roberts Tube Works, 2500 — a Ave., Detroit, Mich. 
Rome Brass & < 


Copper Co., N. 
Rome Hollow Wire & Tube — “pene, ~ » & 
Rome Turney Radiator Co., Rome, - 
Scovill Mfg. Co., Waterbury, 


Standard Underground Cable Co. (Div. of General Cable 
Corp.), Pittsburgh, Pa. 
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The best in flexible arms 
CZisckerarm. for portable and thera- 

peutic lamps, etc. 

MADE of steel and brass 





a in all Finishes. Special 

arms Gontaned to your requirements. 
Write for prices. 

CHAS. FISCHER SPRING CO. 


|_238 Kent A Kent Avenue Brooklyn, N. Y. 
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Summertil Tubing Co., Bridgeport, Pa. 
Torrington Mtg. Co., "Torrington, Conn. 

United Wire & Supply Co., 1497 Eimwood Ave., Providence 
Wells Co., A. H., Watertown Ave., Waterbury, Conn, 
Wolverine Tube Co., 1415 Central Ave., Detroit, Mich 


TUBING, Flexible Metallic 
(Flexible Tubing.) 
Almond Mfg. Uo., T. R., Ashburnham, Mass. 
American Metal Hose Co., Waterbury, Conn. 
american Metai Moulding Co., l4o Coit St., irvington, N. J 
Anaconda Wire & Cable Co., 25 Broadway, New York, N, Y, 
Auto-Brassflex. See National Metal DBlec. Products Corp, 
Auto-Steelfiex. See National Metal Elec. Freda Corp. 
N.Y. 
Pitte- 


sreeze Corp., Inc., 24 8S. 6th, Newark, N. 

Wischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. 

National Products Corp., 1110 Fulton Bidg., 
burgh, Pa. 

Ritlex. See United Metal Hose Ca. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Time-O-Stat Controls Co., Elkhart, Ind. 

Titeflex Metal Hose Co., Newark, N. J. 

Triangle Conduit Co., Dry Harbor Rd. and Cooper Ave, 
ited: Bek ‘a a Co., 724 Garri AY New York, N, Y. 

etal Hose arrison Ave., or 
Wht te Dental Mfg. Co., 8. s.. 152 W. 42nd, New York, 


TuSIa. Rubber 
Rubber Tubing for Insulating Wire in Instruments ang 
Telegraph Signal Lines. 
Canfield Rubber Co., 702 Railroad Ave., Bridgeport, Conn. 
Eisler Electric Corp., 756 S. aa, Newark, N. J. 
bauiltiess Rubber Co., Ashland, 
Forest City Rubber Co., 1276 Onterio, Cleveland, 0. 
Goodrich Rubber Co., B. F., Akron, O. 
Rubber-Vac. See Eisler Electrie Corp. 
‘tyler Kubver Co., Andover, Mass. 
Vulcanized Rubber Co., 251 Fourth Ave., New York, N ¢ 


TUBING, Varnished Fabric 
Insulating Tubing—spaghetti. 

Aeme Wire Co., New eo Conn. 

Alpha Radio Supply Co., 520 Broadway, New York, N. Y. 

Bentley-Harris Mfg. Conshohocken, Pa. 

Brand & Co., William, 268 Fourth Ave., New York, N. Y. 

empire. See Mica Insulator Co. 

General Electric ee Dept., Bridgeport, Conn. 


Goodrich Rubber Ce., Akron, 

insulated Duct & Cable co, “Stokes, Trenton, N. J. 
insuline Corp. of America, 78 Cortlandt, New York, N. ¥. 
trvington Varnish’ & Insulator Co., ener N. J 
wee Tire & Rubber Co., Conshohocken, Pa. 

Mica Insulator. Co., 300° Varick, New York, N.Y. 
a ae Mfg. Co., 19 Vesey, New York, N. Y. 


wearce Co., BR. T., Covington, Ky. (Insulated Waxed Cotton.) 
Turbo. See Brand & * 
Varfiex Corp.. 


N. 
TUSNEO- UF Boxes aio CABINETS. See Cabinets. 
TURNING (G."TooLs, COMMUTATOR. See Tools, Commu- 


rw Armature Winding; Torpedo youre 
Mitchell-Rand Mfg. “4 19 Vesey, New York, N. 
Winne & Son, Frank W., 42 N. Front, Philadelphis: Ps. 
VESERCET TESS, Mica. See Slotting Machines & Toels, 
mutator. 
UNITS, Refrigerater Condenser. See Condenser Units, Re- 
frigerater 


UNITS, Rods and Grids, Resistance 

Allen- Bred - ia Reed. Mitlwauk ~ ae 
Allen-Bradley Co., waukee, 

Automatic Electric Heater Co., 1706 Race, Philadelphia, Pa. 
Bradleyunit. See Allen Bradley Co. 

Buffalo Products Co., Broome & Lafayette Sts, New York, 
Burger, J. P., 1813 Columbus Rd., a oO. 

Calred. See Edigon El 


Chromalox. See Edwin’ L. “Wriegan 
Clark Controller Co., 1146 “Sana, _——n oO. 
Crown Coloring & Chemical z. 33 W. 17th, New York. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
Dalton Elec. Heating Co., 287 Bridge St., Salem, Mass. 
Dalton-Marsh Co., 88 Hoiten, Danvers, Mass. 
Darie Co., 35 E. 2ist, New York, N.Y. 
Di-El-Ite. See Wirt Co. 
Dixon Crucible Co., Jos., Jersey City, N. J. 
Dur-ristor. See Cutler-Hammer, Inc. 
Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 
Edgerest. See Industrial Controller Div. 
Edgewound. See Monitor Controller Co. 
Edison Electric Appliance Co., 5600 W. Taylor, Chicago, 
Elec. Controller & Mfg. Co., 2700 E. 79th, 
Electro Thermal-Unit Co., 44 N. Fourth, Philadelphia, Ps 
Elemite. See Louthan Mfe. Co. 
Fits-All. See Eagle Elec. Mfg. Co. 
Fitz-All. See Rodale Mfg. Co. 
Fitz-Rite. See Rodale Mfg. Co. 
Fix-All. See Witlow Elec. Mfg. Co 
F & M. See Hiram Marks Elec. Co. 
General Electric Co., Schenectady, N. Y. 
Globar Corp., Niagara Falls, N. Y. 
Glo-Well. See Eagle Elec. Mfg. Co. 
Ge fd ve Co. of Ohio, Inc., 250 Park Ave., New 


Hance-Parker ut Co., 397 West Main, Meriden, Conn. 
Hankscraft Co., 615 E. Washington, Madison, Wis. ‘Oves 
Heater Unit. ) 
Hardwick, Hindle, Inc., 122 Greenwich, New York, N. ¥. 
Hexwound. See Monitor Controller Co. 
Industrial Controller Div. of Square D Co., 8S. Pieree & 
Hanover Sts., Milwaukee, Wis. 
Industrial Heater Co., 300 Canal, New York, N. 
International Resistance Co., 2006 Chestnut, niladetphta, Pa 
(Radio Resistance.) 
oath onion in ~o 1, 0. 
an Z. 8 verpoo 
Marks, Elec. Co., Hiram, 304 Woodward Ave., Detroit, Mich. 
Monitor Edgewound. See Clark Controller Co. 
Monitor Controller Co., 8. Gay, Baltimore, Md. 
Nelco. See Nelson Electric Co. 
Nelson Electric Co., Plant City, Fila. 
Northern Electric Co., 2833 N. Western Ave., Chicago, Il 
Ogden Mfg. Co., 3947 Armitage Ave., Chicago. Ill. 
Ohmite Mfg. Co., 636 N. Albany Ave., Chicago, Ill. 

Op-al Elec &' fe Ce 1087 W. Ind 
a ec. 
Parker & Co., J 407 Bulletin Bidg., "Palladetphis, Pa. 

Poloron Elec. Mfg. Co., 20 Bond, New York, N. 

Presto Products Co., 64 University Place, New Pont N.Y. 
Prometheus Elec. Corp., 358 W. 13th, New York, N. ¥. 
Pyrox. See Westinghouse Elec. & Mfe. Co. 

Reben Elec. Mfg. Co., 2024 Gravesend Ave., Brooklyn. N. ¥. 
Remco. See Reben Elec. Mfg. Co. 

Renuall. See Ogden Mfg. Co. 

Repairall. See Waage Elec. Co. 

Replaceall. See Waage Elec. Co. 

Ribohm. See Ward Leonard Elec. Co. 

Rodale Mfg. Co., 200 Hudson, New York, N. Y. 

Rubicon Co., 29 N. Sixth, Philadelphia, Pa. 

Security Elec. Mfg. Co., 2635 Canton St., Chicago, TIL 
Senco. See Automatic Electric Heater Co. 

Smith & Co., T. C.. 8915 Powelton Ave. . Philadelphis, Ps. 


Smoothwound. See Monitor Controller C 
n4 
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ANDERS, FRARY & CLARK say 
that it does. Their Saturday 
Evening Post advertising an- 
nounces that their well-known 
“Universal” line comes Chromium 
Plated. The U.C. Process is used. 


All the better class stores are 
featuring articles finished with 
the permanently brilliant Chro- 
mium Plate...because people are 
asking for it! 


Stores like to handle Chromium 
Plated ware. It never tarnishes 
on their shelves—it never needs 
polishing because it never loses 
its lustre—and it is easy to sell. 


»\e 





United Chromium, Inc., is organ- 
ized to render a valuable service 
to manufacturers. They are in- 
vited to investigate our licensing 
plan and our service—which in- 
cludes the supervision of the new 
plant installations; coaching of 
platers and periodic tests. 


A list of our licensees authorized 
to use the United Chromium 
process will be gladly sent to 
manufacturers whose present 
needs do not justify their own 
plant installation but who may 
contemplate using Chromium 
plate on some of their products. 


UNITED CHROMIUM 


INCORPORATEO 
Executive Office: 51 East 42nd Street, New York City 


Chicago, Lil. 
+ 


Cleveland, O. 





Detroit, Mich. 
> 


San Francisco, Calif. 


* 


Waterbury, Conn. 


le are asking 


it come Chromium Plated 


/ 


i 





— 
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Cochrane’s 


WAXES 


Electrical 





Compounds 


Paints and Varnishes 
for every insulation purpose 


41 years in 
our latest finishing and sa‘ 


Cochrane Ch 
waa 


432 Danforth Ave., 


UNITO--Continaed 
Snoco. Snow & Co. 
Bnow & ‘Co.. EB. W., Rochester, N. Y. 
Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa. 
Super. See Northern Elec. Co. 

ited Metal Art Mfg. Co., 293 Wyckoff Ave., Brooklyn, N.Y 
Vitrohm. See Ward Elec. Co. 
Waage Elec. Co.. 5100 W. venswood » Chicago. 
Ward Leonard Elec. » 831 South, Mt. Vernen, N. Y. 
Warren Elec. App saa oe arren, 


Watlow Elec. Mfg. Co 


Westinghouse Elec. hee ox Mansfield, 


Wirt Greene. 
VACUUM CLEANER BAGS. 


wiesend C. Edwin® L., 7500 prones Bivd., Pittsburgh, Pa. 
Philade 


See Vacuum Cleaner. 
VACUUM DRYING & IMPREGNATING OVENS. See 


Ovens, Industrial. 
VACUUM PUMPS. See Pumps, Vacuum. 
VALVES, Pinner tg = A y Operated 
A4sco. See Automatic Swi 


Automatic Switeh Co., 154 Grand New York. 
an Valve Mfg. . Indian Orchard. 


Gieserta Val ute bes M New York, N. Y 
ect. - ve &. urray, ew ° 
Fabrice Thermostatic Control 


Co., 4750 Sheridan Rd. 


Nacco Mfg. Co., 1482 Clara Ave., St. Louis, Mo. 


Northside Elec. Co., 4227 Spring Grove Ave., Cincinnati, 0. 
Rochester, N. Y 
oS 3 


FS aoa * “Stat Con 
} ang * See Zisch Engineering * Corp. 
Enginee 


39 Avenue L, Newark, N. J. (Gas.) 


Zisch ring Corp., 
VARNISH. See Paint, Varnish, Lacquer 
VARNISHED TAPE. See Tape Varnished Fabric. 


., Chicago, Ill. 
St. Paul Ave., Milwaukee. 


the business. Write for samples of 
turating wax. 


Jersey City, N. J. 


VARNISHED TUBING. See Tubing, Vai Varnished Fabric. 
VOLT XES. See Instruments, Standard. 


OLT 80 boratory 
VOLTMETERS. See 
VULCANIT See 


E. Rubber. Hard. 
VULCANIZENS, WIRE INSULATION 
merican Insulating Machinery Ce., 519 Huntington 
A Teniladelphis, Pa. 


Biggs Boiler Works Co., Akron, Ohio. 
WASHERS, FIBRE. See Fibre. 


WASHERS, Leather 
Michigan Leather W: 


WASHERS, Lock 

Keystone. See Positive Leck Washer Co. 
National Lock Washer Co., Newark, N. J. 
peamive Lok Wesker Ce. Ave. A & Miller, Newark, N 


St. Louis, Mo. 
WASHERS, Metallic 
Bridgeport Brass 


Hubbard 8 ‘Co.. 'M. D., Pontiac, Mick. 
See SL ge OD 


New England Screw Co., Dept. A., 44 Farnsworth, Boston 


Quadriga Mfg. Co., 213 W. 


Ave., 


asher Co., 548 E. Fort, Detroit, Mich 


Lockwasher 2518 N. Keeler A Gnlsase 
st > Malleable Casting Co., 7701 N. Conduit Ave., 


° nd 
Wrought Washer Mfg. Co., 46 S. Bay, Milwaukee, Wis. 


WATTMETERS. See Instruments. 
wax AN® Cones 


and and Wins. 5 
ae Box, Potente etter 
Wax and Compound R 
OE amG Competed. ....ccccccsccccccccccscoce 
Saturating and Fin . Braided Wire, 
Impregnating Fabric and Paper. 
Chatterton’s pound epbidanhndwootsessesssses See 
Rubber Co., 25 Beaver, New York, N. Y. W .. . 
Ajax. See She - Co. 
Asphalt Products Co., 6531 8. State, Ch ws 


Bishop Wire & Cable Corp., 420 E. 25th, 
York, N. Y. ....... eseccccccs 


Candy 
Clifton Mfg. *Co., 65 Brookside Ave., Boston. . 
— Goepieal Co., 432 Danforth Ave., os 
Dolph Co., John C., 168 Emmet, ‘Newark, N. 2.W 
Di Electric Puttie. See Ackurate Rubber Co. 
Ever-Protect. See National Cable Compound Ce. 

\ Williams Co. M. 


tr 2 PA, “digs Bir Bin Ave., s, iene. Ww 
Chemical Co., & Big R. 

aaa” etehasesbegcenesess w 
Gold oo See Williams Co, F. M. 

Great Lakes Thread & Yarn Co., Div. of Gen- 
=. Cable Corp., 5133 Wesson Ave., Detroit, w 
Rh + MERCER» oE attuned onan es bbhnee<senb meee ss 

Hercules Powder Co., 975 Market, Wilmington, Del. 


(Wood Rosin) ...cscccscccvescccccsccccssesece -- B 





Hexaulate. See Tar Products Corp. 


Balle, Oe Tll....W 8 .. 
3 
S oe 





Magnet Wire 
Electrical Cordage 
Rubber Covered Wire 
Office Wire 
Annunciator Wire 
Bare Flexible Copper 
Braids and Cables 


The Wheeler Insulated Wire Co. 
Bridgeport, Conn. 





Lime Seal. See Mitehell-Rand Mfg. Co. 
McGill Mfg. Ce., Valparaiso, Ind 
oo a Co., 1045 Washington Bivd., 
Mitchell E Rand Mfg. Co., 19 Vesey, New York.... W 8 C 
Mule-Hide. See Lehon Co. 
National Cable Compound Co., Mitchell, Ind.... W.. .. 
National Wax Co., 189 W. Madison, Chicago, Tl... 8 .. 
Nu-Blac. See Star Porcelain Co. 

Williams 


eee eee ee eeeeeee 


Par Flexo. See Co, F. M. 
Rubberseal. See Mitchell-Rand Mfg. Co. 
Rub-Filexo. See Williams Ce., 
eo as Ine., 86° Hausman, nea, w 
Sherwin-Williams Co., Cleveland, O........... cones W.. C 
Standard Varnish Wks., 433 4th Av., New Y. o WH cea 
Standard Wax & Import Co., 110 E. tind, z 

Ms Ss Dh. - beubeadeeavecesscciccescosccceen Ws. 
Star Porcelai Co., Ys hi. Mibstoncuccseed Ww .. S 
Tacrite. See Seldner & —, Inc 
Tar Products Corp., R. 
Trotter & Co., E. T., 576 Joheaon Ave., Bokive, . 
Waverly Olu Whks., ‘ath eA NK BU. 

Pittsburgh, y ee abneiteen bennseghe eccces 

Brooklyn x. r. 


Williams Co., F. M., “1283 Prospect Ave. 
Zinsser & Co., 48 Vesey, New York, N. ¥........ Ww. 


WEDGE DRIVERS. See Tools, Cummutator. 
WELDS, Lamp tLead-im. See Filaments, Incandescent 


WELDING AND CUTTING. OUTFITS 
Electrie Arc, Spot, Butt and Seam Metal Welders and 
Metal Cutting Outfits. 

Acme — Welder Co., 1850 W. Fulton, Chicago, Ill. 

A. E. F. See American Electric Fusion Corp. 

Agnew Electric Welder Co., Milford, Mich. 

Allan Mfg. & We Co., Inc., 726 ~unmaatan, Buffalo. 

Almanc. See Allan se. & Welding Co., 

Alternarc. See Electric Arc Cutting & Welding Co. 

American Elec. Fusion Corp., wa Diversey Ave., Chicago. 

Ames Co., 115 Ninth, Brookiyn, Y. 

Burke Electric Co., Erie, 

Cushing Mfg. Co., 5617 Pacite Bivd., Los Angeles, Cal. 

Dwyer Machine Co., Lynn, 

Someny _e Products Co. * 2400 Woodland Ave., Cleve- 
and 

Eisler Electric Corp., 756 S. 13th, Newark, N. J. 

ay Are Cutting’ & Welding Co., 156 Jelliff Ave., 

‘ewark . 

Electric Welding Co. of Sageien, a* Court, Brooklyn, N. Y. 

Electric Welding Machine Co., 0 Larned, E., Detroit. 

Farwest Electric Welder Co., 1107 Northlake Ave. -, Seattle. 

Federal Machine & Welder Co., Dana Ave., Warren, O. 

Fleet-Weld. See Lincoln Elee. Co. 

Fusion Welding Corp., 10257 semmanee Ave., Chicago. 

General Electric Be Schenectady, N 

General Engrg. & Supply Co., 160 5th dies ~ York, N. Y. 

Gibb —— Machines Co... Bay City, Mich 

Hansen. See Northwestern Mfg. Co. 

Hollup Corp., C. H., 3333 W. 48th Place, Chicago, Ill. 

Lincoln Electric Co., Coit Rd. and Kirby Ave., Cleveland. 

McAdams Co., J. C.. New Britain, Conn. 

Nigg Engineering Corp., Second St. & Covina Blvd., 
Covina, Cal. 

Northwestern Mfg. Co., 480 Clinton, Milwaukee, Wis. 

Owen Elec. Mfg. Co., Fayetteville, N. C. 

Plastic Are. See Wilson Welder & Metal Co. 

Pyrotip. See General Elec. Co. 

Quasi-Are., Inc., 11 W. 42nd St., New York, N. Y. 

Kverson & Son, Jos. T., 2558 W. 16th, Chicago, Ill. 

Sellars Arc Welder Co., 1200 Fourth Ave., Seattle. Wash. 

Seneca Electtie Welder Corp., 5057 Woodward, Detroit, Mich. 

Siemund Wenzel Electrie Welding Co., 79 Hancock, Long 
Island City, N. 
ft Elec. welder’ Co., 2567 W. Grand Bivd., Detroit, 

Taylor-Winfield Corp., Mahoning Ave., Warren, ‘0. 

Thompson eaete Welding Co., Lynn, Mass. 

ac — Bonding Co., 1615 Collamer Ave., Cleve- 
an ‘ 

v. L. Battery Corp., Niagara Falls, N. Y. 

Wertinahaune Elec. & Mfg. Co., East Pittsbureh, Pa. 

Wilson Welder & Metal Co., Hoboken factory, Terminal 
Bldg., Hoboken, N. J. 

Zeus. See Gibb Welding Machine Co. 

weEaterone BRIDGES. See Instruments, Laboratery 


WICKS, Lubricating 
Brawley, T. B., 279 20th, Brooklyn, N. Y. 


WINDERS 
Armature & Field Coil. See Winding Machines, Armature 


& Field Coil. 

Coil. See Winding Machines, Armature & Field Coil. 
Electromagnet. See Winding Machines, Induction Coil. 
Fisament. See Machines, Lamp Making. 

Induction Cell. See Winding Machines, Induction Coil. 


See Winding Machines, Armature & Field Coil 
56 


WINDERS :atiiee: Cord Types 


Also for Dynamic Coils; Armatures; Radio 


and Electrical Transformers. 
Vitreous Enamel Hlectric Ovens 


FREDERICK M. CONRAN 
107 Colden St., Newark, N. J. 
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-GILBY WIRE- 


COMPANY 
WILBUR 8B. DRIVER, President 
Manutacturers of 


RESISTANCE WIRES 


—round and flat, fine wires, strip. Heat and aeid. 
resisting castings. Special alleys. We ean advan. 
tageousiy fill your requirements. 


“TOPHET A” “TOPHET Cc” 
(formerly SOLAR) (formerly Tophet) 


“CUPRON” 
RIVERSIDE AVENUE, NEWARK, N, J, 





ee MACHINES, Armature and Fielg 

oll 

Armature Coil Equipment Co., 2415 Forestdale Ave., Cleve. 
land, Unio. 

Browning. See Mutual Foundry & Machine 

SS a K., 1820 Choutean Ave, & 
Louls, 

Columvia Saneate Works & Malleable Iron Co., Atlantis 
Ave. & Chestnut S8t., Brookiyn, 2 Zi: 

Comstuck Mfg. Co., Wilkes-Barre, Pa. 

Conran, Frederick M., 107 Colden, Newark, N. J, 

naan Pa. Supplies Co., 17th & Campria Stu., Phils- 

See Armature Coil Equipment Co., 2415 Ferestdale 

Ave., Cleveland, Ohio. 

Herald Electric Co., 35 “rast End Ave., New Mer a 2. 

Hunsdorf, Wm., 2056 E. Fourth, Cleveland, 0. 

Liperty Starter Co., 271 Vinewood Ave., Detrott, Mich. 

Lave, W. C., 208 38. Geddes, Syracuse, N. 

Mutual FF & Machine Co., Atlanta, a 

Onan, David W., 43 Royalstone Ave., Minneapolis, Ming 

Peerless. See Electric Service Supplies Co. 

Ridlon Co., Frank, 253 A St., Boston, Mass 
Segur. See Electric Service Supplies Ce. 

Superior. See Armature Coil Equipment Co. 


WINDING MACHINES, Induction Coil 

Belden Mfg. Co., 2310B 8S. Western Ave., Chicago, Ill. 
Conran, Frederick M., 107 Colden, Newark, N. J. 
Eureka Tool & Machine Co., 42 Walnut, Newark, N. J. 
Leesona. See ann Winding Co. 


Lipe, W. C., —o, Syracuse. N. Y. 
Morris Reakctar hy 29th & Broadway, Council] Bluffs, lews 
Radio Production Machinery Co., oh Centre, New York. 


Laiversal Winding Co., Boston, * Masi 
Viking Tool & Machine Co., 747 ‘é5th, Brooklyn, N. Y. 
Weehawken Engineering Co., 543 Gregory Ave, Wee- 


hawken, N. J. 
WINDINGS. See Coils, Finished. 


WINDOW SHADES, Factory 
Athey Co., 6142 West 65th St., Chicago, Ill. 
WIRE (Cable) (Cord), Aluminum. See Aluminum. 
Copper Clad. See Wire, Copper Clad. 
Forms. See a. Wire. 
Frames. See Forms, Wire. 
Fuse. See Fuses and Fuse Wire 
ve & Tube Filament. See Filaments, Incandescent 
mp. 
Molybdenum. See Molybdenum. 
Phosphor Bronze. See Phosphor Bronze. 
Platinum. See Platinum. 
Radio Bus. See Wire, Bare. 
Scrapers. See ee. 
Strippers. See Stripp: 
Tungsten. See Filament. Incandescent Lamp. 


WIRE, Bare 





Compe C 

Copper 

Iron Wire 8 

Phosphor Bronze B 

Ratio Bus Wire .ccccccccccccccces See C 
ce Wire B 

Steel Wire 8 


Acme. See Alloy Metal Wire Co. 
Aavance. See Driver Harris Wire Co. 
Alloy Metal Wire Co., Moore, Pa..............-- GO Ba 


American Copper _uaee Corp., 233 Broadway, 
POR Baile Bie.) Re conecdncccenscccocscccsccvcs S 
American Tiectsieel’ Works ane, Provi- 
dence, R. pegggoos as rapcezecas corsa ss ocese c 


1. eosees 
——, Teemiated Wire & Gable | Go., 


Ww. hina. c..8 
aan Steel Steel’ & Wire Co Co., ins. Salle, 
Anaconda wae & Cable Co., s Aastentes, New ° 


Wee, M. Ze cascccccccccccccccccccccccce ecee 
Anylite Elec. Co., Fort Wayne, Ind........ ee 
Ballast. See Gilby Wire 
= = Mills (Div. of General Cable 
2 orp.), Bet imore, Mas Mas ee ° 

a . & Co., 16 Hudeon, New 
Belden Mfg. Co., 2310B 8. Western Ave., Chicago C .. 8 
Beldenite. See Belden . Co. 

radford, Kyle & Co. > BEARD. o secccccces oe B. 


Braidite. See Cornish Wire 
Brenvar. See American Tanstesed Wire & Cable Co. 
Bridgeport Brass Co., Bridgeport, Conn........ Cc 
Calido. See Driver Harris Wire Co. 


2 


eeccccesccese -Q..8 
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Here is wire 
made 
especially 
tor the 


“| = Kae@e ae 
Trade 


Se BLUE | : ~ PINK 
( in 12 colors y, = 


So with two of the largest and 
finest equipped plants in the country is producing 
millions upon millions of that kind of wire which 
is used especially by all manufacturers of radio 
receivers—Rubber covered hook-up wire (in 12 





we OS 
ae 
mT, 





andescent 





colors) Saturated Push-back wire. Parallel and BROWN 
Twisted Cord, Hatfield “Color-X” (used for 
hook-up and push-back) Cord Sets and Harnesses. 
There can be no question as tt HATFIELD’S 
preparedness to fill immediate orders — ample 
stocks on hand and both plants working to capacity. 


Samples awaiting your inquiry—state the char- 
acter of wire you use most. The low prices will PURPLE 
surprise you when you note the unusually good 


quality of HATFIELD wires. 
Hatfield also manufactures— 
A complete line of Fixture Wire, Lamp Cord, 


ea 


© 

y = 

0 © 
es a 


;: @2e 
7D 


Heater Cord, Automotive Wires, all Rub- 
ber Portable Cords, Flame-Proof 


C ne 

g..8 GRAY Wires and Lead-Covered Cables. SLATE 

C wee 

§8 HATFIELD RUBBER WORKS, Jnc. Main Office—Hillside, N. J. 
- Be Factories: Hillside, N. J., and Hackettstown, N. J. 

— New York Rochester Portland St. Louis ; San Francisco Cleveland Denver 
o. Oe Philadelphia San Antonio Chicago Lincoln Seattle Pittsburgh Oakland 


C wee Baltimore Los Angeles Boston New Orleans Detroit Minneapolis St. Paul 
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Study 


Production 
Graphs 


Note the quick drop after 3 p.m. 
Have you considered a rem- 
edy? 


WIRE, Bare—Continued 
aoe Mfg. Co., 4415 Lawton Ave., Detroit, 
Hudson Wire Co., Ossining, N. Y.............0005 C:. 


Ideal. See Driver Harris Wire “< 
PI doses tea crnesnas Jonesboro, 


SERRE RRR eRe eRe eee EEE EEE E Hee E HEHE 


Fry 
fl 
; 
? 
fh 
¢ 





Karma. See Driver Harris Wire Co. 
Keystone. See Fuliman Mfg. Co. 
Lucero. See Driver Harris Wire Co. 
Marion Insulated Wire & Rubber Co., Marion, Ind. C .. .. 
Monex. See Standard Alloy Wire Go. 

National- ae _—— Co., 195 Verona Ave., 

PEE, Ss MrnkooGhn5h0oun ses c dake tcceccccsss nes ee 
Nehring thtectrtcal Works, De Kalb, I. .......... ee en 
Nichrome. See Driver Harris Wire Co. 

Novar. See Standard Al Wire Co. 

Page Steel & Wire Co., Bridgeport, Conn.. os 
Paranite. See Indiana Rubber & Insulated Wire “Co.” 
Peerless. See Alloy Metal Wire Co. 

Phillips Wire Co.. Div. of General Cable Corp., 

PE. ths Mee Rei atns deatheisdbescccccee 

Phono-Electric. See Bridgeport Brags Ce. 

Premier. See Alloy Metal Wire Co. 

Providence Insulated Wire Co., Providence, R. I.. C - 
Race. See Ross Wire Co. 

Revolute Wire Co., Hastings-on-Hudson, N. Y.... C .. 











Rice Co., A. H.. Pittsfield, Mage. --.-0 5.0200 c .. ‘j 
. ngs ne 9 Trenton, « Geecese y as 
CHAIR FATIGUE is respon- Rome Wire Co, “Div. of” General ' Cabie’ “Go. 

i Ross Wire Co., 69 Bath, Providence, ROT Rash 
sible for a large percentage of Seneca Wire & Mfg. Co., Fostoria, O. ......cccccs e+ 1. 8 


the reduction in output. Silerimp. See Valley Narrow Fabric Co. 


Silectron. See Standard Alloy Wire Co. 


The study of F Seati oe See Foe te ee c 

is an interesting omeand wenn | sanity Atay Wate Gu Eitabedy 3.002005 Si 
S an iiveres ing one an very ont Pittsburgh, Pa. ina é 7 SR sdico ae aan ho ae 
profitable. Super-Insulated Wire Co., Plymouth, Mass. ...... Sar. 


Superior. See Alloy Metal Wire Co. 
Talking Tape. See Hope Webbing Co. 
Therlo. See Driver Harris Wire Cu. 
Tophet. See Gilby Wire Co. 
Tru-Lay. See Page Steel & Wire . 


Adjustable 
Ranges 


17” to 23” Valley Narrow Fabrice Co., amt 
n°” ‘aa Wheeler Insulated Wire bi Fite. Se... Oris ve 
2s” te 31” 


28” to 34” WIRE, Copper Clad 


Copperweld Steel Co., Rankin, Pa. 
Standard Underground Cable Co., Div. of General Cable 
Corp., Pittsburgh, Pa. 

















Let us give you a 
list of Electrical 


Manufacturin WIRE SOLDER. See Solder. Bar and Wire. 
lants, Roya 
Equipped. WIRE DRAWING MACHINES 


Drawing and Re-drawing Mill Equipment for Smal] Wires 
American Lm Machinery Ce., 519 Huntington Ave.. 


Ph 
Sleeper-Hartley, Inc., Worcester, Mass. 
oe Manufacturing Co., 70 Franklin, Terringtoa, 


Vaughn Machinery Co., oe Falls, Ohio. 
Wire Machinery Corp. of Am.. New Haven, Cen. 


WIRE, Insulated 


x 
m 
it 


Annunciator, Office, Bell Wire....See 
Asbestos Covered Heater Cord...... See 
Asbestos Covered Magnet Wire....See 
Enameled Magnet — ocdesscesed See 
Fixture Wire See 





seeeee 


SSRs PER 


A4-A Wire Co. (Div. of General won 

), 420 Lexington Ave., N. Ore Bvcice od 
A-1 Brand. See American thenlated. 
Acme Wire Co., New Haven, Conn. 


Amelectric. See American Elec. 
American Braiding Co., Holyoke, Mass. R .........- 
American Brand. See American insu- 

lated Wire & Cable Co. 
American Copper Products Corp., - 

Broadway, New York, N. Y.. é> 
American Electrical Works (Phtlipedate). 

Providence, R. I. 6 66 on 66 ee 


American Enameled Magnet ‘Wire “Co., 
Muskegon, Mich. ... ee iw odes oe 


American Insuiated Wire ‘& “Cable “Co. 
Div. of General Cable Co., 954 W. 
i, IED, Ss eh Rin be6se bed sseee, od 00 0% 66 oe M 






Seat the worker at the proper 
height for physical comfort with 
due regard for working comfort 
and the extension of the energetic 
working day is at once noticeable. 


dence, R. I ° ° 
American Steel & Wire Co., 208 S. La 
Salle, Chicago, Tl. ...cccsccsccccees RFHATM 
Americore. See American. Steel. 
Amerite. See American Steel. 
Amerixe. See American Steel. 
Amparak. See American Steel. 
Anaconda Wire & Cable Co., 25 Broad- 
a, See Sn) Baectshwedence a Se eee 
Angemnge Wire & Cable Co., Pawtucket, 


Anaconda Wire & Cable Co., Maring Wire 
Branch, Muskegon, Mich. (Silk, Enamel) ..........M 
Ansonia Electrical Co., Ansonia, Conn. 
Silk, Cotton, Enameled.......... wdenbo oe 0s 0c tH os RR 
Armoriokt. See American Steel. 
a aes Sn On oe. 
Paydras eee). *m choco: BD 


Chicago, Tl. 
Belden Mfg. Co., 2310B 8. : Western. ‘Ave., 
Beldenamel. See Belden Mfg. 
Beldenite. See Belden Mfg. Co. 
Bishop Wire & Cable Corp., 7. E. 

25th, New York, N. Y......... phe tt I Yeeled « 
Boston Insulated Wire & Cable Co., 65 

Bay ee sees, Sessccccceces wow Oe fe 
Bradford, se Co., Plymouth, Mags...........M 
Cablex. Sen’ Coliver Insulated Wire Co. 
Celatsite. See Acme Wire Co. 
Collyer inswiated | Wire Co., Pawtucket, 

ie. Be  engeesenes scessnsndencssscese OF TE nn 00 00 
Colorbeston. ‘See General Elec. Co. 
Condex. See Simplex Wire Co. 
Colorubber. See Belden Mfg. Co. 






Ask for our 60-day trial offer 
and interesting handbook on 
Relation of Fatigue to Comfort 
and Production. 


2 tOVAL 
beatles 
ROYAL METAL MFG. CO. 


Largest Manufacturers of Industrial 
Chairs and Stools 


1136 South Michigan Ave., Chicago 
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Copperweld Steel Co., Rankin, Pa...... B......7, 
Coienamel. See Beiden Mfg. Co. 
Cottonite. See Acme Wire 
Coens Ins. Wire & Cable Co., Trenton, 

Wis “Ge sec cadbunccanetcehenseas wee BP HATY 
Darow jute. Co., 36 E. 20th, New York. R . 
Davis-Jones Insulated Wire Co., Paw- 


© 88 © oe oy 


QGuaiest, BB. L cecccccncecewenseescesce RBFHAT. 
Deltabeston. See York” Insulated. 
Detroit Insulated Wire Co., Detroit, Mich. R ...... : 35 


Diamond Braiding Mills, Chicago Heights R FH. .M 
Di-Noburn. See Diamond Braiding Mill. 
Dreadnaught. See Indiana Rubber Co. 
Driver-Harris -— one | i eer B.. But 
Dudlo Mfg. of General 
Cable Corp., ae FO uM 
Ducatto. See Dudlo Mfg. Co. 
Durabilt. See Anaconda Wire & Cable Co. 
Duracord. See Anaconda Wire & Cable Co. 
Durawire. See Anaconda Wire & Cable Co. 
Duro. See McKvoy, C. H. 
Eagle. See Goldmark Co., James. 
Eastern Insulated Wire Co., Tilton, N. H. B ......., 
1885. See Chicago Insulated Wire. 
Enamelite. See Acme Wire Co. 
Fibrex. See Simplex Wire Co. 
Flexible Woven Cable Co., 755 Boylston, 
TONNER, BERGE. cccvccccceasscéessnsese oc P oe come 
Flex-O-Cord. See Packard Elec. Co. 
Gareo. See General Asbestos Co. 
Gavitt Mfg. Co., West Brookfield, Mass... ........T7., 
GE-Fiex. See. General Elec. Co. 
Ss & ow Co., Charles- 


General Elec. Co., Mer- 

chandise Dept., Bridgeport, Conn.... RB F H....M 
Giant. See Cellyer Insuleted Wire. 

Goldmark Co., James, 83 Warren, New 

York, Annunciator and Asbestos, Cotton, 

Silk and Enameled Magnet ............ «+ +s .M 
Gosipeee puliter Insulating. See Graybar Electric = 
Gray Elec. Graybar Bldg., Lexing- 

ton Ave. & axa Be New York, ee 
Grimshaw. See New York Ins. 

Hatex. See Hatfield Rubber Wks. 
—" * Rubber Wks., Inc., Hillside, 


K000eheecesesccabaeaenneenees BZ... Oe 
Hazacord. “See Hazard Insulated Wire Works. 
Hazard Insulated Wire Works, Div. 

of Okonite Co., Wilkes-Barre, Pa.... . dee 
Holyoke Co.. 621 Broadway, New York.. ; 


. oP 
ze 


Inca Mfg. Co., Fort Wayne, Ind.. e ee 
Indiana Rubber & Insulated Wire Co., 
Jonesboro, Ind. ........seee0s cocnese BOP OM uc inn 
I. X. L. See Collyer eee, 
Kable. See Safety Cable Co. 
Ameri 


Bldg.. Pailedeiphia, Pe nab seas 000s co ce Se 
Lowell nese Wire Co., Lowell, Mass. RFH...... 
Liberty. See Nat. Metal "Molding 
Lorsteel. See Hazard Snemeted Wire ve 
McEvoy, C. H., Lowell, Mass............ co oe Se 
Marion Insulated Wire = Rubber Co., 

PO, DAE. cc ccccocccgseusceecnsacs BPE A tu 
es Elec. Mfg. Co., West Lynn, 


N. E. See Goldmark Co., 
New York Insulated Wire co athe Lane. 

ke ee Se ear Mm us 6s cele 
Nitro. See Belden Mfg. “o. 
0. K. See Phillips Wire Co. Also 
Okocord. See Okonite Co. 
Okonite Co., Passaic. N. J......... ee, EE 
Ozex. See Simplex Insulated Wire 
Packard Electric Co.. Warren, 0 
Parac. See Phillips Wire Co 
Paracore. See U. S. Rubher (o 
Parafiex. See Rishon Wire & Cable. 
Paranite. See Indiana Rubber. 
Parkerite. See Seward Wire Co. 
Peco. See Packard Elec. Co. 
Philadelphia Insulated Wire Co., 200 N. 

Third. Philadelnhia, Pa............ «+ «- HAT. 
Phillips Wire Co.. Div. of General Cable 

Corp., Pawtucket, Ro I.......c-.seee 7 o> os «eee 
Providence Insulated Wire Co., Providence R F H A .... 
Raven Core. See New York. 
Reliance. See American Steel. 
Rockbestos Products Corp., Nicoll & Conner 

Sts.. New Haven, Conn.............. Ss... 8... Fe 
Roebling’s Sons Co., John A., Trenton, 

EEL Ty So akca sick mids kas + aben pee RFHATM 


Gatie-Geee., Wee, Wn Wess ok. ee del es as co 2° A 
Rome Wire Co., Rome, N. Y......--+-+- RF H..TM 
Ross Wire Co., 69 Bath, Providence, R.I.. BR .. .. «1 ++ + 
Runzel-Lenz Elec. Mfg. Co., 1751 N. 

Western Ave., Chicago, Ill.. 6.360 ae 
Safety Cable Co. (Div. of General “Cable 

Corp.), New York wccccccsseccccvcce BP W ue oe ot 
Salamander. = York Insulated. 

Seward Wire eee . ie 5 
Silkenamel. See Belde Co. 


Silkenite. a Acme i "Co. 
Simeore. See Simplex Wire. 
Simplex Wire & Cable Co., 63 Syd- 

ney, Cambridge. Mass. ..........+++. mY as eeu 
Shield. See Ansonia Elec’l Co. 
Southern States Cable Co., Div. of Gen- 

eral Cable Corp., Mobile, Ala.................M 
Spiralweave. See Hazard Ins. Wire 
Standard Alloy Wire Co., Elizabeth, N. J... .. H .. «+ «+ 
Standard Underground Cable Co., Pitte- 

burgh, Pa. (Div. of General Cable.) R F H A T .- 
Sterling. See Standard Underground. 
cues Insulated Wire Co., Fall River, - 

SOR. Wises secncsses eesusecseneceece Se" 


Tip-Top. See Standard Underground. 
Tires. See Simplex Wire & Cable. 
Trenchlay. See Rome Wire Co. 
Triangle Conduit Co., Dry Harbor Rd. 
& Cooper Ave., Brooklyn. . coveseccce BR oc we ce oc 08 
Ter Woven Fabric Co., Pawtucket, aP 
United States Rubber Co., 1790 Broadway, 
os eae 8 eee Secee WO OS 
OU. 8S. Royal. See United States. 
Velen Gl, TENG, Wee Es cecccccccccs cc tose oe comm 
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qd simple 
piece Of 
copper 


‘s thd ne CURIE N 


a A A 


_ * 





« Bis 

4@a 

oo ae 

.. oa KUPROxX is the rectifier of the age. Its rectifying action is simplicity itself. 

ATM It does not depend upon pressure or chemcal reaction. In fact, each indi- 
vidual disc in a complete Kuprox rectifiér is a capable and efficient rectifier 
in itself. 
The Kuprox principle is not new. It is the perfected development of the 
long-known fact that copper oxide in combination with the mother copper 
would rectify. The application two years ago of this principle to commercial 

aT. rectification was new. Today Kuprox is the standard accepted rectifier on 

eon most of our railroads, in telephone, telegraph, and many other industrial 
uses. It has proved its absolute dependability, its efficiency, and long, 

.- 2 7 trouble-free life. 

M Besides its many standard installations, Kuprox can be built to handle any 


ae requirements wherever rectifiers of any kind are used. If you are interested 
in knowing more of these actual installations, we have compiled a complete 


treatise on Kuprox in our Bulletin No. 3678. It will be sent free on request. 


THE KODEL ELECTRIC & MANUFACTURING CO., CINCINNATI, O. 


KUPROX 


| DRY COPPER OXIDE RECTIFIERS 





a 7 me erm ng 
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WIRE, Insulated—Continued Royle & Sons, John, Paterson, N. J. I .. YARN AND THREAD; Silk, Cotton Asbestoy 
Warrior. Bo suetiee | a oe & Hartley, Inc., orcester, American Achones a Norristown, Pa. , 
spore Coan a nesernaee aoe mr ee RP HA Tm Terkelnn “Machine” Go. 390° A "Si," ae oe oe ee 
e, J. - ver, ladel- Boston, se ee ae Anchor Thread Co., Trenton, N. J. 
Phila, Pa. ..cscoccsecses peaesecnesnce BF8..T.. Textile Stachine’ Works, Reading, Pa. |: :: + Asbestos Fibre Spinning Co., North Wales, Pa. 
yee a Co. See qester Electric Co. Ne Co., 69 Dag- Columbian Rope Co., Auburn, N. 
York on Wire Whe. ea E. Co. Utility Mfg. Co., ne sgaeees*o** “ eae Rayon & Thread Co., 19 W. 2ist, New York 
120 . New York, N. Y..... +» B..B....M@ Wardwell Braiding Machine = Cen- Ferodo & Asbestos, Inc., New Brunswick, N. J. 
WIRE MANUFACTURING MACHINES TL Tan 50666 c00ccncces 00 0 Florsheim, H. A., 225 Fifth Ave., New York, N. ¥ 


(See Also Wire 
Taping 


Enameling | Machines agnet Wire; Wire Wrap stnemine 
Ding ; Vulcanizers, Wire Insulation.) WIRE POLISHING MACHINES 
Armoring Machines See A (See Also Wire Manufacturing Machines). 
Braiding B American Insulating Machinery Co., 519 Huntington Ave 
Bunching 8 Philadelphia, Pa. 
Cocertas Machines . ; Mew England Butt Co., 3%4 Pearl, Providence. R. 1 
ae Solem Sischines WIRE, Steel Flat 
; — Spine a Steel "Coating for Armored Conductor 
Park Ca A American Steel & Wire Co., 208 S. La Salle, ieee, m™ 
Saturating Fr Coens oe Wire & Cable Co., 319 N. Oden 
Spool achines en ' 
a ; Roebling’s Sons Co., John A., Trenton, N. J. 
Tinning Tanks Eg Seneca Wire & Mfg. Co., Py oO. 
Winding Reels v 


waukee, 


Bridgeport. = aici a = Cabinets. See Cabinets & Boxes, Wood 
Minneapolis Elec. truction Co. Pulleys. See Pulleys, Composition. 
80 12th St., Minneapolis, Minn... ....M..U0. Woods Metal. See Radio Mountings. 


Providence, 
Peerless. See "ahs 





1497 Thomaston Ave. Waterville, Conn. 












Make use of 
GAGE STENCILS 





Drawing Machines; Insulation Mixers; “‘Hn,ce*jucry Corp. of Au, New 
eee oe Polish’ Machines Weir. ‘See Housatonic 


eo cee Kane & Roach, Syracuse, N. 
Shuster Co.. F. B.. New ix 


-8our Wire Insulation. 


..U. WOOD BLOCKS. 


land WRAPPERS, Paper. See Boxes and Wrappers. 
pus CO» WRAPPERS, Tungsten Lamp. See Boxes and Wrappers. 
Wire Wrapptug 


WRAPPING MACHINES, WIRE. 
& Sons, John. Machines. 


60 61 


complete coverage. 


TN 


Service 


On Machine Screws,' Nuts 


© —that is what electrical manu- 


facturers expect and what B & J 
makes good on. 


Here’s an organization with 
many years’ success and rich ex- 
perience that waits the commands 
of electrical manufacturers who 
will tolerate nothing but the best 
work in the best time. 


WIRE Syne CHING MACHINES 


Conn. 
WIRE TAPING MACHINES. See Ta ping Machines, Wire 
WIRE VULCANIZING MACHINES. Vul 


WIRE WRAPPING MACHINES 
Terselson Machine Ce., 326 A St., Boston, Mass 


Hoxes. See Cabinets & Boxes, Wood 


Angle and Sheet Steel 
Stools—Chairs—Desks—Bench Legs 
Tables—Benches—Cabinets—Trucks— 
Machine Tenders—Bins—Pans 


Franklin Rayon Corp., 86 Crary, ee B. 2B. 

General Electric Co., Schenectady, N ase 

Great Lakes Yarn & Thread Co., Div. of General Cable 
Corp., 5133 Wesson Ave., Detroit, Mich. 

Johns-Manville Corp., New York, N. Y. (Asbestos.) 

Keasbey & Mattison, Ambler, Pa. 

Lees Mfg. Co., 320 Broadway, New York, N. Y., 

Multiple Winding Co., 77 Summer, Boston, Mass. 

Rich & Co., H. 8., 180 8. Water, Providence, R. 1. 

Ryle & Co., Wm., 381 Fourth Ave., New York, N 

Silkslip. See Worcester Bleach & Dye Wks. Co. 

Smith & Dove Mfg. Co., Andover, Mass. (Linen Three, 

Worcester Bleach & Dye Wks.. Worcester, Mass. ’ 


ZINC 

Horse Head. See New Jersey Zine Co. 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
Platt Bros. & Co.. Waterbury. Conn. (Strins.) 

United Metals Selling Co., 25 Broadway, New York, N. Y. 


ZINCS AND COPPERS, Battery 

Bunker Hill. See St. Joseph Lead Co. 

Bunnell & e J. H., 32 Park Pl., New York, N. ¥. 

Edes Mfg. Plymouth, Mass. 

Extruded cent Corp., 184 53rd. Brooklyn, N.Y. (Zine Cups 
Franklin. See Grasselli Chemical Co. 

Graseelli Chemical Co., Guardian Bldg.. Cleveland, 0 
Illinois Zine Co., Peru, Ill. 

Lind Mfg. Co.. 70 Wyckoff Ave., Brooklyn, N.Y. (Zine Cure 
Mattiessen & Hegeles Zine ©o., La Salle. Il 

New Jersey Zinc Co., 160 Front, New York. N. Y. 

St. Joseph Lead Co., 250 Park Ave., New York, N. Y 
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Gage Stencils are corrected daily, and the names of all 


your electrical buyers are on them. Use them for reliable, 


THE GAGE PUBLISHING CO., INC. 
461 Eighth Avenue, New York, N. Y. 








Electrical Materials 


TESTED FOR 


Dielectric Strength 

High Voltage Breakdown 
Conductivity and Resistance 
Chemical Composition 
Mechanical Strength 
Microscopic Structure 
Wearing Qualities 
Operating Characteristics 


A Written Report to Each Client 


Electrical Testing Laboratories 


80th St. and East End Avenue New York 
and Screw-Machine Products Ss 


for 
Factory, Shop 
and Office 
Ask for Catalog “C-E.M.” 





Agents and Dealers in Principal Cities 


Blake & Johnson 


SINCE 1849 





ANGLE STEEL STOOL CO., 
. Mich. 


NYA MELE 
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SHesto, 

a From BRONZE comes 

i the Ideal BEARING 

Y eC bronze comes the ideal bearing for : 

F most installations, not only from the stand- | 

~ point of utility, but because bronze bearings ) 

7 contribute so substantially to lower costs for 

F machinery and vehicle builders and users. 

LN Bearings made of bronze fulfill their functions 

Taree, satisfactorily over an almost unbelievable 
length of time. They cost materially less ini- ) 
tially, and present no expensive maintenance 

¥ problem. ) 

tN. ¥. So widespread has the use of bronze bearings ; 
become, the task of producing them constitutes ; 

. in itself a major division of industry. Johnson ' 

as Si Bronze, alone, as a specialized bronze bearing 

a manufacturer, now numbers its production in 

dell millions of units. 

Y. For over a quarter century, Johnson Bronze 


2 w..F : . 
: has served successfully every section of indus- 


try with all or a material part of its bearing 
= requirements. 


JOHNSON BRONZE COMPANY 
NEW CASTLE, PA. 


Branches 
New York Chicago Philadelphia Detroit 
Cleveland Kansas City San Francisco 





|| JOHNSON/J BRONZE | 


BUSHINGS BEARI ) BAR BRONZE 


iN 


. 
















tp 
(F 


ee 









aa 





At a a 


br 


ome ee we ee eee 


(ine ind lt sikh tt tet at | 


Write for @ copy 
of this handy 

all Card which 
lists over 600 “in 
stock”’ sizes ready 
for immediate 
delivery. 
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Now is the time to learn 
about GE Glyptal lacquers 


JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 8 P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK 


| GENERAL@ELECTRIC 
lL. LACQUERS 


1 


Electrical Manufacturing 





WRITE FOR 
test strip. 
and folder 


ee ee re tee ee ee ee et ee ee ee ee See Mee eet Qe Sone Cee coms Qe 
Merchandise Department, 
General Electric Company, 
Bridgeport, Conn. 
Gentlemen: 
I wish to make my own experiments. Please send the 


| 

; end t 

| G-E GLYPTAL lacquer test strip and more detailed in- 
| formation about these new protective finishes. 
J 

| 


_I 








GLYPTA 


EG. VU. S. PAT. OFF 





ENERAL ELECTRIC No. 1201 red 
GLYPTAL lacquer, the improved G-E 
No. 880 red protective paint, is especially 
recommended to stop oil, gas, and water 
leaks. It is unsurpassed as a sealing agent 
for tank seams, pipe lines, motor hous- 
ings, gas mains, and similar applications. 
No. 1201 provides effective, lasting 
protection. 


Essentially, all G-E GLyYPTAL lacquers 
have the same distinctive qualities. 
Besides preventing rust, they resist 
alkalies, weak acids, salt spray, mineral 
oils, gasoline, and kerosene; they have 
high dielectric strength; and they with- 
stand extremely high temperatures with- 
out discoloration. Moreover, they adhere 
to all surfaces, including galvanized iron 
and aluminum, with an unexcelled 
tenacity. 


G-E GLyPTAL lacquers eliminate priming 
and sizing operations in the finishing 
of metal surfaces. G-E No. 1451 filler, 
recommended for use with GLYPTAL 
lacquers, possesses priming characteristics. 
The lacquers themselves function as both 
primer and sizer. ) 


G-E GLyPTAL lacquers, recently invented 
by the G-E research laboratories, are now 
available in five colors: red, blue, green, 
brown, and aluminum—other colors to 
follow. Let the G-E Merchandise Distrib- 
utor nearest you explain more about 
G-E GLyPTAL lacquers or, if you prefer, 
fill in and mail the coupon. 
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The movements of Patterns 68 
and 88, the Thermocouple and 
Direct Current Instruments, 


have been proved through } CatSon 


of service in a widest _ 
applicatio, angi Parts of th 
. ’ 











PATTERN Noeg 


oIRECT CURREN? 


MILLIAMPERES “% 


SI 


 JEWELL 
Miniature Instruments 
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Movement of Pattern 78, the 
A. C. Instrument. This move- 
ment has proved universally 
isfactory in the Jewell Pattern 
er, where service 
critical. 


ich 








IN BAKELITE CASES 


EWELL Patterns 68, 78, and 88, now available in 
cases of moulded bakelite, are a distinct advance 
in miniature instrument design. Alternating and 

Direct Current, as well as Thermocouple Instru- 
ments, are provided in cases of uniform appear- 
ance and dimensions. 


While maintaining accuracy equal or superior to 
any other instrument of similar size, these new 
Jewell Instruments are more sturdily constructed. 
The same care in manufacture and design which 
has made Jewell Miniature Instruments outstand- 


ee Electrical Instrument Company makes a complete line of high 
L% C. and D.C. instruments for every purpose, including switch- 

hoard i instruments from two inches to nine inches in diameter, and portable 
instruments from small pocket sizes to laboratory precision standards. 


29 YEARS MAKING GOOD INSTRUMENTS 


>> 


A a 


< 
' 





Miniature Instruments 


ingly successful in so many industries is incorpo- 
rated in this group of Jewell Miniatures. 


Every detail of construction has been worked out 
with painstaking care. The jewels are first quality sap- 
phires, carefully ground, with apertures cut to specifi- 
cations and perfectly polished. Pointers are punched 
from sheet aluminum and carefully ribbed the entire 
length to provide maximum strength and rigidity. 
Bulletin 2035 tells the complete story of Jewell 
Miniature Instruments in bakelite cases. Mail the 
coupon for this important data. 


Company 
ii Electrical ] Instrument 
\ a S Chicago, Illinois 


| Caiahi n ar like to know 
* _— Miniature 


. Mail bulletin 2035. 
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Of greater importance to Labor today 
than mere observance of the first Mon- 
day in September is provision of proper 
light, comfort and convenience for the 
other days of the year—those days when 
labor, both unskilled and skilled, is “at 


the bench.” 


Of greater importance to the Leland 
Motor clientele is the fact that the new 
Leland plant, with provision of the most 
approved working conditions, is bound to 
bring about greater motor production, and 
faster delivery service to those who buy 


the product. 


A.C. Single Phase Repulsion Induction 
D.C. Compound Wound 

A.C. Polyphase 

All in interchangeable frames 


“The Soland Electeic Co. 


Dayton, Ohio. 
U. S. A. 








J 

/ Hy //}// S/S A A /, 
Lh} / //,f VSI ISA / A A A S407 
if //, Vf, Vik fy) or 

/ SA 4d f/f / / {7/2 
/ i} f “nf, / F 


= This Seal Eliminates 
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oe DAY—dedicated to the worker 
and observed throughout America by 
employee and employer alike. What a 
tremendously long stride away from 
other ages when the worker stood as a 
thing apart and was of no consequence! 
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A glaring defect of old-fashioned stuffing 
box packing is the wear on the shaft 
caused by the packing. Even newly-in- 
stalled packing causes wear. And dried- — 
out packing plays havoc. The Cooke 
Seal Ring, leak tight and _ revolving 
smoothly against the gland face, elimi- 
nates scored shafts and sleeves for all 
time. It never needs repacking. One of 
a dozen reasons why Cooke Seal Rings 
are being installed everywhere. If you 
have a sealing problem we can solve it. 
Get all the facts today. 


COOKE 
Seal Ring 


46 N. Green St. 
Chicago, Iil. 
Dept. R 





INSULATING 
COMPOUNDS 


Heated and Handled at 


Lower Cost 


STA-WARM automatic electric heaters have brought 
new economy to heating and handling of insulating 
compounds. 

“Cracking”’ and volatilizing of insulating materials, due 
to overheating, is completely prevented in STA-WARM 
Heaters by a patented thermostat which automatically 
holds the temperature at the correct “pouring point.” 
The STA-WARM outlet too is heated, thus preventing 
congealing from exposure to a surface of lower tem- 
perature. Hand or foot operated needle valve can also 
be furnished. 

STA-WARM Automatic Electric Heaters will increase 
the efficiency of heating and pouring operations in your 
plant to a surprising degree. Full information on 
request. 


THE BECKWITH MACHINE Co. 
402 Chestnut St. Ravenna, Ohio 


AUTOMATIC ELECTRIC HEATERS 
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“— BRYANT 
= SUPERIOR WIRING 
DEVICES 


‘and THE "TALKIES"! 
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Bryant “Superior Wiring Devices” are selected for the wonderful 
new talking pictures because of their reliable construction both 
electrically and mechanically, their careful manufacture and the 
high quality of the materials used. 


Various types of Bryant tumbler and rotary switches are stand- 
ard equipment of several manufacturers of sound motion pictures. 
Our switches are in constant use in hundreds of theatres through- 
out the country. 


Our Engineering Department will be interested in assisting you in 
specifying equipment to meet your demands. 


BRIDGEPORT, CONN., U.S. A. 
New York - Philadelphia - Chicago - San Fruncisco 


Manufacturers of “Superior Wiring Devices” since 1888 


THE BRYANT ELECTRIC COMPANY 


Manufacturers of Hemco Products 
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CONNECTORS 


DUNCO 


PRODUCTS 





penn 


a 
RELAYS 


Dunco Relays are built for A.C. or 
D.C. by skilled workmen, and they 
give accurate and reliable service. 
The design shown is for use with 
thermostats or other delicate in- 
struments where it is necessary to 
make but never break any current 
on the contacts of the intrument. 
It is so arranged that the instru- 
ment is protected from either side 
Style 466 of the line. 


This relay is usually purchased with our 
IMMERSION THERMOSTAT 


This type H thermostat is 
used for water heaters, heat 
treatments, metal oil and 
water baths. It is made for 
either 2 or 3 wire control, 
and adjustable or non-ad- 





justable. Designed for sim- Type 
ple and convenient installa- H 
on. 


Further information and 
literature will be given 
promptly on request. 


STRUTHERS DUNN, Ine.’ 


1135 Race Street Philadelphia, Pa. 


More 
speed 
and 
less 


waste 


with this 
RESISTANCE BOX 


We also make 
Wheatstone Bridges, 
Galvanometers, Rheo- 


A most reliable aid to 
more efficient production. 
. e ° stats, Condensers, In- 
It is impossible to read ductances, Potentiom- 
. : eters, Salinity Indica- 
resistances incorrectly, tame, Micteiotic Ao. 
7 1 ; 1 Paratus, 
and its operation is quite eather mess 
simple. The finest work- Cable Testing Instru- 
ments, and _ resistance 
manship and the best units. We will be 
. glad to confer with 
materials are your assur- 
ance of dependability. 


you on any special ap- 
paratus. 


THE RUBICON COMPANY 
29 No. Sixth St., Philadelphia, Pa. 





















for 


a ELECTRICAL DEVICES «FZ 


7 , ee connectors 


No. 8950-B 


No. 950 for electric appliances, 
apparatus, and portable 
devices are made by 
Kliegl in many different 
types and sizes, meeting 
innumerable require- 
ments. They will with- 
stand severe usage; are 
in accord with Under- 
writers’ requirements; ca- 
pacities range from 5 to No. 995 
200 amperes; types range 
from single-pole to eight- 
pole connectors, also mul- 
tiple circuit and branch- 
off; special designs are 
made to order. 





Write for 
CoNNECTOR BULLETIN 
No. 2954 No. 102 No. 2950 


KLIEGL BROS 


UNIVERSAL ELECTRIC STAGE LIGHTING Co., inc. 
32! West 50th Street 








NEW YORK,N.Y. 





WILCOLATOR 


TYPE “S” 
RELAY 


12-50 V. 30 Amp. 
115 V. 30 Amp. 
230 V. 15 Amp. 


Alternating Current 
2%" wide—3%" high 





A single pole double break relay for 
mounting conditions where maxi- 
mum capacity is desired in a 
limited space. Common or separate 


coil control. 


A complete service on relay prob- 
lems is yours for the asking. 
Write us. 


THE WILCOLATOR COMPANY 
Newark New Jersey 
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The Most Complete 
Line of Drum Controllers 
in the World 


HERCULES 
Drum Fingers 


No Better Drum Fingers 
ade 





















The Union HERCULES drum 
finger is the result of over 
twelve years’ experience in 
the designing and manufac- 
turing of drum_ controllers 
and drum fingers, and repre- 
sents the very latest in de- 













) sign. Every desirable feature A view showing the sim- 
is obtained in this finger con- plicity of removing the 
struction. contact pressure spring 
— for inspection of the con- 


tact tips. No tools are 
required for this opera- 
tion. 


UNION ELECTRIC MFG. CO. 


934 Juneau Avenue Milwaukee, Wis. 
Manufacturers of 


Electric Motor Control Apparatus 


Also Associated Manufacturer with, and Eastern Distributor for 
DIAMOND <& ELECTRICAL MFG. CO., Los Angeles, Cal. 
Magnetic Motor Control Apparatus 


For complete details see our 
Publication 500 








YOUR PRODUCTS must earn the 
right to markets which each year are 
becoming more critical of QUALITY. 
Checking the manufacture of the 
product, step by step, with frequent 
inspections is not only the cue to qual- i 
ity, but the best means of accelerating 3% 
production, improving deliveries and 

= keeping pace with sales demand. 


diameter A C. 


panel type. 


Manufacturers of radio _ receivers, 

tubes and other electrical equipment 

22 550 | have told our representatives without 
a or Volts | reservation that they could not pos- 

sibly maintain the speed necessary he 

. | meet production schedules without the 

E il h d 110 V | unstinted use of Weston Instruments 
as y C ange to 0 ts —particularly the 344” diameter panel 
models which can be employed for 


the majority of electrical inspection 
tests. 


or any other voltage, with 


SORGEL Air-Cooled 


TRANSFORMERS 


With Conduit 


Connections 








” 


diameter Thermo- 
Couple type. 


3% 
| The unusual electrical characteristics, 
speed of measurement and depend- 
| ability of these instruments for bench 
| testing work, their adaptability to 
every type of service both for panel 
mounting and portable testing sets, 
coupled with their low cost, easily 
make them the outstanding choice. 


No extra fittings 
required 


Can be installed in 
any convenient place 
inside of buildings, 
without enclosures or 
fire-proof vaults. 


Many manufacturers carry stocks of 
selected ranges constantly on hand, 
both for mounting on their products 
and for maintenance and inspection 
testing. Communicate with our near- 
est sales office for full particulars, 
ranges and prices. 3%” diameter D.C. 
panel type. 


WESTON ELECTRICAL INSTRUMENT CORP. 





Approved by 
Underwriters. 


Made in sizes 


Vy wo 50 xva. 


Single - phase, 2 - phase 
and 3 - phase 


582 Frelinghuysen Ave. Newark N. J. 


Transformers designed 
for special applications 
Ask for descriptive to 110 Volt 
literature 


PIONEERS 
SORGEL ELECTRIC CO. 


SINCE 1888 
89 West Water St. Milwaukee, Wis. 


f 
| 
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Electrical 


ACCURACY— 


is guaranteed for Hardwick- 
Hindle resistors, — especially 
when made according to the 
manufacturer’s _specifica- 
tions—and 


SPEED— 


is the keynote of our fac- 
tory—72 hours after the 
specifications come, the 
samples go on the way to 
our client. 





Send for the New Hardwick, 
Hindle Catalog 


T’S jammed full of charts— 

engineering data that every en- 
gineer would be glad to have on 
hand when ordering resistors. It 
also gives a complete listing of 
the Hardwick, Hindle line—with 
types of brackets, lugs, etc. 
Merely send us your request for 
a copy on your business letter- 
head—the catalog is free. 


HARDWICK, HINDLE, 


INCORPORATED 
SALES DEPT. 


122 Greenwich St., New York City 


Factory 


215 Emmet Street, Newark, N. J. 








RESISTORS 
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Universal and induction type small fractional 
horsepower motors ° all requirements 


for small motors. us your specifica- 
tions, SIGNAL ELECTRIC MFG. CO. 
nominees, Mi 


gan 
Small Motor Specialists Since 1890. 


WL 


y : 
UNEQUALED: BUT COST NO MORE 


Adjustable Resistance MOTOR SPEED CONTROLLERS 
At Its Best 


LABORATORY RHEOSTATS 
SMALL IN SIZE HEAT REGULATORS 


LIGHT IN WEIGHT 

HIGH IN QUALITY FINE FIELD RHEOSTATS 

LOW IN PRICE CONTROL DIMMERS, ETC. 

LONG IN LIFE i RADIO RHEOSTATS 
Our 20th Year—Ask for Catalog 


National Electric Controller Company 
5315 Ravenswood Ave., Chicago, Ill., U.S. A. 
















Universal Motor 
for 110 Volts 


Suitable for phono- 
graph drives, drink 
mixers, sewing ma- 
chines, small Lathes, 
etc. 

Battery motors and 
small generators our 
No. 44 specialty. Send for cir- 
cular. 


LIBERAL DISCOUNTS TO DEALERS. 


KENDRICK & DAVIS CO. 


LEBANON, NEW HAMPSHIRE 


Send The 
f ( Dd t 
Ddteles Sita 74 . i 


FLEXIBLE 
SHAFT 
EQUIPMENTS 
MANY TYPES 
AND SIZES 
Ye to 2 H.P. 





Manufactured 
by 
N. A. STRAND & COMPANY, 5001 N. Lincoln St., Chicago, Ill. 
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On every heavy 
installation.... 


SHERMAN 
HEAVY DUTY 
SOLDERING 


Fifteen ampere 
dial and pointer 
control 


Every large soldered connection 
in your plant, whether it be on a 


e motor, generator, dynamo, switch- 

utom t board, panelboard, or _ trans- 
former, should be equipped with 

a 1C The one a SHERMAN heavy duty lug. 

complete, Uniform accuracy—these lugs 


' were the first to be made in ac- 
Timers a cordance with the N.E.L.A. Com- 


accurate mittee’s specifications. Well made 


* —no burr, flat contact surfaces, 
com — a i line—by the and made only from the best 
pest nagtn + ia ady N WALSER Automatic : 
ers, 


motors, per- . : world’s seamless copper tubing. All sizes 
manent wavers and Timers the interval tim- largest and types. 


hundreds of other de- ‘ . ‘ ae 
vices wherein the cur- ing operation is positively m aker of As pioneers in this field, we have 
There can be developed a standardized line of 


rent is to be automati- 
. electrical ee ; : ; 
no question as to the move- heavy duty soldering lugs that 


cally controlled. fool-proof. 
: is nationally approved and 
ment starting when the connectors. 


stocked by jobbers everywhere. 
switch is turned on and the SHERMAN is recognized as head- 


cl i quarters for all terminals, for 
a ae ee only such an organization could 
If you have a problem produce high-grade products at 


: g competitive prices. 
calling for accurate interval 


timing operation, WALSER 
has the answer waiting your 
inquiry. 


Sold thru Jobbers 


H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 


A typical installation 
or a D.C. motor 
operating a draw 


Siz ampere 
lever 
control 


aT 
CWALSER AUTOMATIC TimER CQ- 


342 Madison Avenue, New York, N. Y. 
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A Reeognized Leader? 


lélectrical Record 


has the largest sustained 
reader-buyer circulation 
in the electrical business 


press > 


Largest net paid circulation ..... 18,040 
Highest average subscription renewal rate 
over a nine year period ..... 69.47% 


(Figures from A. B. C. Statements) 


OUR buyers think so highly of ELECTRICAL 
RECORD that they pay almost as much to read 
it as they do for all the other electrical monthlies 


GAGE PUBLICATIONS combined! 
7 “And this group of buyers shows its interest by sub- 
Electrical Record scribing year after year to ELECTRICAL RECORD. 
Electrical Manufacturing These facts indicate why ELECTRICAL RECORD is 
Metropolitan Electrical News the acknowledged leader as an advertising medium 
Gage List of Electrical Buyers —a position gained through 37 years of service to 


it a the electrical industry. 


THE GAGE PUBLISHING CO., Inc. 
461 Eighth Ave., New York, N. Y. 
Established 1892 
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For installations where so much 


depends on the wiring | 


In this day of budgets and specifications, all possible savings 
are sought. But ultimate savings are made only when the | 
original equipment is of the best quality. Switchgear, for example, | 
is built better than ever before. And a contributing factor is 
the rapidly increasing use of Deltabeston wire, especially in 


cases where abnormal circuit conditions would mean over- 
heated wiring. 


YORK INSULATED WIRE WORKS 
of General Electric 
120 Broadway New York 











Deltabeston 


WIRE WITH THE LONG FIBRE ASBESTQS 


No. () Alloy 





AL 


ies AS Points 
tb- 

D. If you want a really unbiased 

) is opinion of Reliability of Ohio 

im Motors under all types of service 

to conditions, write any Manufacturer 


who has adopted them as standard 
equipment. Such a list will be gladly 
sent on request. 


Double Wick Sleeve Bearings or 
Ball Bearings 
1/20 to 1/3 H.P. 
THE H. A. WILSON CO., NEWARK, N. J. 
The Ohio Electric & Controller Company Refiners. and Workers of Platinum, Silver and Other 
5904 Maurice Avenue Cleveland, Ohio Precious Metals 
Chicago Office—5 S. Wabash Ave. 
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RA 


Nickel ee ae 
51 ao APA: : Ie WA esr) Sed a 


AAC Cee PR ae ee 


‘We are manufacturers exclu- trial furnaces, rheostats and 
sively of high grade resistance controllers, and electrical test- 
alloys. ing and measuring instruments, 

Standard | Nickel-Chromium radio rheostats, resistors, 
“a.” “C," and “D’’ and  thermo-couples, etc. oy 
Standard Daca cover all ordi- We make these and other 
nary resistance requirements; resistance alloys in wire, rib- 

for high grade electric cooking bon or strip, either bare or 
and heating appliances, indus- insulated. 

Catalog and prices sent on request I 
STANDARD ALLOY WIRE CO., Elizabeth. N. J. @& 


Standard Non-Rusting 


Thermostatic Thermostatic 
Metal Metal 


ANEW combination of metals perfected to avoid the 
necessity of extra processing when contact with 
steam or water makes the use of other thermostatic 
metals impractical. Little loss of sensitivity. Made in 
all sizes and shapes for every application. 


Contact Points 


{i Platinum, ae 
and Alloys 


Interstate Products Corporation 
29 Commercial Street, Newark, N. J. 


Insulated Wire Strippers 
—A Big Help 
At Low Cost— 


We specialize on equipment for 
removing insulation from any 
conductor as required for any 
electrical connection. 


One of our motor driven tools 
will save you time, money and 
trouble, and improve quality of 
work. Let us suggest the best 
. equipment for your job. Descrip- 
tive bulletin and low prices 
mailed on request. 


The Wire Stripper Company en 
Erie 


Bldg., Cleveland, Ohio 





Use Our Electric Tools 
For Screw Driving and Nut Setting 


in your production work and 
double your output. We manu- 
facture several types—Portable 
and Bench Machines. ; 
Send us your particular propo- | 
sition. 
These tools are adaptable for | 
Radio and Speaker assembling, | 
also electric plugs, switches, | 
etc. 


_ handle screws up to No. 


Ask us for prices and 
circular matter. 


Vim Electric Tool Co. 


149 Broadway, New York City eo PEDAL eee 
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Rome Electrical Company, Inc. 


Manufacturers of 


Twin, Round, Flat and Square 
MAGNET WIRES 


Cotton, Silk, Asbestos and 
Enamel Covered 


Write for Prices 


ROME NEW YORK 





We Manufacture 


THERAPEUTIC LAMP 
CARBONS 


Ultra-violet Sunlight 


Infra-red 
All Standard Sizes 


BECKER BROS. ELECTRICAL CORP. 
23-25 North Jefferson Street, Chicago, IIl. 


COMMUTATORS 


for all types of 
GENERATORS, 
STARTERS, 
MOTORS, 
FAN MOTORS 


Let us estimate on your requirements 


THE DERBY COMMUTATOR CO. 
Derby, Conn., U. S. A. 


We specialize in commu- 
tators for high speed motors. 





E-Z WIRE STRIPPER 


A HANDY TOOL 


for all 
MANUFACTURERS 


Here is a tool that will save 
you time and money, speed 
up production and lower 
your costs. 
This inexpensive tool strips 
wire of 10 to 20 gauge 20 
times faster than usual 
methods. Give it a trial on 
a money back guarantee. 
Thousands in use. 


PYRAMID 


PRODUCTS CO. 
2311 Beat State St., Chicago, U. S. A. 
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Specify 
SUNDH 
Control 
for 
A.C. 
or 


D.C. 


ee Litre 


‘we 


Pe 
r 
en) 


Electrical Manufacturing 


sub stations. 


RELIABLE CONTROL 


32 and 56 








The electric control for this heavy-duty 
oil preheater had to be fully automatic 


Here is another. instance of where a difficult electrical control 
problem was definitely solved by putting it up to SUNDH. A 
prominent power company wanted an electric control for the 
automatic operation of an electric oil preheater in one of its 
The oil had to be preheated to the correct tem- 
perature before it was sent through the centrifugal oil separa- 
tor for purification. 
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This power company’s consultants laid the problem before 
SUNDH engineers and the solution was final, as usual 


Whatever the control problem may be 
SUNDH invariably has the answer. 


SUNDH ELECTRIC COo., INC. 


Parkhurst St. at Ave. C, Newark, N. J. 


Representatives and Branch Offices: 


BIRMINGHAM, J. W. Esh- 
elman, 1220 American 
Traders Bank Building. 

BOSTON, Hasmer R. 
ball, 176 Federal St. 

BUFFALO, W. T. Quimby, 
1010 Morgan Bldg. 

CHICAGO, Thos. EB. Beasley, 
333 N. Michigan Ave. 

CINCINNATI, R. M. Heim, 
2413 Union Central Bldg. 

CLEVELAND, Gordon UH. 
Gildersleeve, 439 Terminal 
Tower Bldg. 

DENVER, Joy & Coz, Ine. 
314 Tramway Bldg. 
DETROIT, R. D. Ern 

1420 David Stott Bldg. 

LOS ANGELES, Otto Dem- 
mert, 106 W. Third Street. 

MINNEAPOLIS, H. R. Har- 
ris, 708 6th Avenue, 


Kim 


2 


South. 


Philadelphia 
Elverson Bldg 


NEWARK, L. L. Wileoe, 
ee St. at Avenue 


NEW ORLEANS, L. 0. 
Reed, 1230 Hibernia Bank 
Bldg. 


NEW YORK CITY, P. W. 
Moeller, 51 EB. 42nd St. 

PHILADELPHIa, H. PF. 
Darby, Jr., 1700 Sansom 
Street. 

PITTSBURGH, Rutherfoord 
& Uptegraff, Clark Bldg. 

ST. LOUIS, D. O. Stewart, 
619 Bank of Commerce Bldg. 

SAN FRANCISCO, Utilities 
Bquipment Corp., 1644-4 
Russ Bldg. 

SEATTLE, Thomas 8. Wood, 
220-222 Sth Ave., North. 

VANCOUVER, B. C., Phil- 
lips-Henderson Co., 500 

Beatty St. (Bekins Bldg.) 





SINGLE CRANK PRESSES 


4-Piece Tie Rod Construction 
Now Available in the Smaller Sizes 


Nos. 54 and 56 combine unusual rigidity and strength, 
due to shrunk-tie-rod construction. 
plain or single back geared, in belt or motor driven 
tonnage pressure. 
heights and plenty of leg room for the operator. 


Can be furnished 


Correct bed 


Concentrated Pressure 


for punching, shearing, blanking, trimming, bending, 
drawing and embossing watch, clock, small automo- 
bile hardware, radio, electrical parts and the like. 
Strip stock of considerable width easily fed from 
tight to left thru openings. 


Write for Bulletin 63 or describe your 
problem and let our engineers recommend. 


NIAGARA MACHINE & TOOL WORKS 
637-697 Northland Ave., Buffalo, N. Y. 


New York City 
50 Church St. 


IAGAR 


POWER PRESSES .. . PUNCHES . . . SQUARING SHEARS . . . ROTARY SHEARS . . . DIES 


Pittsburgh 
Park Bldg. 


THE 


MACHINE 
TOOL SHOW 
ete 
TTD RAL 


it a eS 
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malik 
vight Spring 


Costs no 
more 


a part of your product is of 
more importance to you than 
initial cost. All things considered, 
when a spring is essential to the 
operation of any device the 
best is the cheapest, re- 
gardless of first cost. 


GIBSON-SPRINGS 


COMPRESSION EXTENSION 
TORSION FLAT 
ANY MATERIAL OR QUANTITY 
ANY STYLE OR SIZE 
ALSO LIGHT STAMPINGS 


WM.D.GIBSON CO. 


1800 CLYBOURN AVE. 
CHICAGO 
ies 


[ie pare of your of springs as 
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Electro Magnet 
Transformer 
Inductance 
Resistance 
Ignition 
Medical 
Meter 
Choke 





| | ; type coil under 


the classifications of 
paper section, layer- 
wound and cotton in- 
terwoven. The many 
| years we have devoted 
| to the solution of coil 
problems have placed 
us in an advantageous 
position in this indus- 


try. 


Acme 


Products Co. 
Boston, Mass. 


Electro Magnet for Fire Alarm Systems 














iccieibailasisall 


Your pil Problem 
™ 10 Solved! 


Install a group of 
“Universal” 
Coil Winding 
Machines 














and insure 
uniform production 
of dependable coils 
at surprisingly 
low cost 
oY 











Purchase these same 
coils from us, carefully 
wound to your 
specifications and 
ready for application 
to your product 


UNIVERSAL =" CUMPANY 
BUSTON 
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Specify-and buy 
ELEPHANT BRAND 





| 
| 
| 


Phosphor | aks 


| 


Just remember, at the right time, that Elephant 
Brand Phosphor Bronze is made of the finest mate- 
rials, combined with greatest care in every grade you 
will need. Add to this the fact that the founders of 
this firm introduced Phosphor Bronze into this coun- 
try, and are now Elephant Brand’s sole makers. 


Elephant Brand can_ be 
bought in ingots, castings, 
rods, tubes, sheets, wire 
and ropes. The S Bearing 
Metal is unequalled in 
Bearing qualities and uni- 
formity, and is typical of 
the line. 








Ask for our booklet, and 
get some helpful facts on 
what really fine Phosphor 
Bronze means to your prod- 
uct. 


Economy i 
in Insulating 
Rotors and 
Stators 


| I is electrically heated insulation baking oven is one 
of the important factors in the economical produc- 


ACME WIRE PRODUCTS | tion of a line of fractional horsepower electric motors 


nationally known for their efficiency and durability. 
The rotors and stators are hung on the conveyor 


The 
PHOSPHOR-BRONZE 
SMELTING CO. 


2200 Washington St., 
Philadelphia, Pa. 




















Magnet Wire — All Insulations | which automatically carries them through a pre-heat- 
° 14 . ing chamber where they are thoroughly dried; then 

Coils Magnet Wire Wound through the automatic dip where the insulating var- 
Varnished Insulations | nish is applied. Emerging from the varnish they are 

P ; allowed to drain and then carried through the baking 
arvolt Filter and By Pass Condensers chamber where the varnish is thoroughly solidified 
without embrittlement. Passing through a cooling 

All Products Made to Recognized Commercial ||| compartment the finished product is removed from 


the conveyor at the loading station. 
1200 rotors and stators per day are treated in this way. 


Standards including those of: | 





National Electric Mfrs. Assn. Write for Bulletin 27 E, Ovens for the Electrical Industry. 
Radio Manufacturers Assn. | YOUNG BROTHERS COMPANY 
American Society for Testing Materials 6523 MACK AVENUE, DETROIT, MICHIGAN 
DISTRICT SALES OFFICES: OVENS FOR: 
30 Church Street......... New York Core and Mold 


Low temperature 


: atl ‘ 2 Pennant Bidg......... St. Louis 
the largest and most discriminating users. = , 
heat treating. 


273 7th Street........ San Francisco 
Hiram Walker & Sons Metal Products, Drvi 
Limited, Walkerville, Ont., Canada — ; 
908 Ellicott Square......... Buffalo Japanning and 
HE A ME WIRE CO 20 East Jackson Bivd........ Chicago enameling. 
_ 807 San Fernando Bidg., . . Los Angeles Electrical appli- 


248 Central Bidg...... Seattle, Wash. ance baking. 
New Haven, Conn. 10 High Street......... Boston, Mass. 








Adapted to all 
methods of 
heating. 


Branch Offices 
New York Cleveland 
52 Vanderbilt Avenue Guardian Building 
Chicago 


For 25 years manufacturers and suppliers to | 1424 Guarantee Title Bldg. . Cleveland baking. 
In 

; 842 North Michigan Acenue 

I 
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Can you afford to 
experiment with 
soldering paste? 


- your soldering operations a proven 
soldering paste is the one thing upon 
which a soldered joint depends. An un- 


Dependability 
interrupted schedule of production re- 


From the standpoint sults from the use of a quick-acting and 
of quality, uniformity, dependable paste. 


and prompt delivery, de- HIGHLAND Soldering Paste has been 
pendability has made the choice of electrical manufacturers for 


Band Chain the ctanderd many years. Put up in containers of 
handy size. Price lists on request. 


Send for 
a sample 
and put 
it to any 
test 


of the industry. 


Highland 
Electro-Chemical 
Mfg. Co. 


Connellsville, Pa. 











“Candy’s Faultless” 


(True to name) 


WAXES 
INSULATING MATERIALS 


Compounds, Waxes and Paints for Rubber Covered and Weatherproof Wire, 


Varnishes and Varnished Materials 
Insulating, Waterproofing and 
Maintenance Paints 


Coils, Condensers, Conduit, Wet and Dry 

Ege bts Devices, Sockets, Switch- 
boards RIALS TO YOUR OWN 
SPECIFICATIONS OUR SPECIALTY. Com- 
pounds for Radio Parts. 


35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 


Mitchell-Rand Mfg. Co., 19 Vesey St., N. Y. 35th and Maplewood Ave., Chicago, III. 


WHEN IN NEED OF 


MACHINE SCREWS SPECIAL STUDS 
MACHINE SCREW NUTS SPECIAL SCREWS 












COMMUNICATE WITH 
THE HOUSE OF SERVICE 


THE PROGRESSIVE MANUFACTURING CO. 
TORRINGTON, CONN. 


We please those discriminating manufacturers who 
not only demand quality but service as well. Busi- 
ness goes where it is invited and remains where it is 
well treated. The illustration reveals a few only of 
the possibilities that are developed by the cold head- 
ing process. 
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SL acauan iT WITH ZELLAC 
Ask 


Your Salesmen | 


About This Question | 


If you entertain some doubt as to the importance of using the 
CORRECT grade of lacquer for finishing your products .... 
ask your salesmen. 

Their experience has probably brought out certain require- 
ments that exist in the buyer’s mind. Beauty—colors—novelty— 
long life—non-crazing—washability—sanitation—or perhaps still 
more technical specifications. Buyers only reflect the needs of 
the ultimate consumer, who Knows today what he wants! If you 
believe, as we do, that your sales swing as much on the FINISH 
of your products as on any other single factor, a heart-to-heart 
talk with your salesmen may bring you interesting discoveries. 

It pays to investigate and find out WHY sales are lost. Then 
you can adjust your production. Zeller will help you work out 
precisely the correct grade for each finishing need in your fac- 
tory. Though some of our more popular lacquers and lacquer 
enamels are standardized, every Zeller customer has the privilege 
of getting specifically-formulated Zellac grades made to fit each 
special finishing requirement ... ona basis of the highest qual- 
ity possible at fair and reasonable prices. 


Sap 
o> Yan Ae 
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ZELLER LACQUER MFG. CO., Inc. 
20 East 49th Street New York City 


ZELLAC 


For Every Invustriat Purpose 
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HANDY & HARMAN 








High Electrical 
conductivity and 
known resistance-value 


““Handy”’ 


ILVER 
OLDERS 


not only insure these paramount quali- 
ties, but are usually more economical 
than the use of base-metal welding or 
brazing materials. 


Work Faster 


The relatively low temperatures re- 
quired for brazing or welding with 
Handy Silver Solders (1325 to 1600 
deg. Fahr.). 


Speed up production 
Cut unit labor cost 
Minimize fuel expense 


The free flowing properties of Handy 
Silver Solders make neat, tight, enduring 
joints that contribute to the perfection of 
finished parts. 


Guaranteed Formulas 
Each of our 12 standardized composi- 
tions is guaranteed to be uniform in its 
physical, metallurgical and electrical char- 
acteristics. 


Send for your copy of our 
“Handy Book of Silver Solder (E)” 
This book has a greal deal of practical 


value. 


HANDY & HARMAN 


Executive Offices—57 William St. 
New York, N. Y. 


PLANTS 
Bridgeport, Conn. Providence, R. I. 


Fulton and Gold Sts., New York City 
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PATTON-MacGUYER CO. — Providence, R. I. 








WTO UG oe 


Al kinds of Electrical Screws carried in stock 


WRITE FOR PRICES 


NEW ENGLAND SCREW CO: 


44 FARNSWORTH St. BOSTON, MASS. 









SPRINGS 


For all electrical and mechan- 
ical manufacturing purposes. 
All specifications as to quan- 
tity and quality are accurately 
met. Our prices are right 
and delivery prompt. 


Write for Catalog 


ADVANCE SPRING & 
WIRE COMPANY 


Carroll Ave. and Wood St. 
Chicago, Illinois 


Chicago Rawhide 


Mallets and Rawhide-Faced 
Hammers 


Used extensively in electric 
motor assembly and repair work. 


Saves Battered-Up Motor Parts 


Will transmit an effective blow 
without damage to thé most deli- 
cate surface. The blow is not 
more destructive to the tool itself 
than to the object to which it is 
applied—therefore, doubly econo- 
mical. 


THE CHICAGO RAWHIDE MFG. CO. 





1287 Elston Ave., Chicago, IIL. 
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TRY US 


} and you will know why we are | 


. always busy on springs and — 
screw machine parts. juality 
and service our WATCHWORDS. 


The Peck Spring Co. 
Plainville, Conn. 


_ 
=e 


| 


For Better Washers 


O«O 


OF BRASS, STEEL AND COPPER 
Highest quality—Low prices 
Write Us 


MASS. MACHINE SHOP, INC. 
BOSTON, MASS. 


Information 
Wanted 


We have been asked for the names and ad- 
dresses of manufacturers of the items listed below. 


Replies from our readers to any of these in- 
quiries will be greatly appreciated by the Inform- 
ation Bureau of ELECTRICAL MANUFACTURING, 
461 Eighth Avenue, New York City. 


“Parker” Canopy Insulating Blocks 
“Reliance Knight” Lamps 
“Burrows” Therapeutic Lamp 
“Indulet” Fittings 

“Williams” Commutator Dressing 
“Splendida” Electric Iron 

“Flint” Waffle Iron 

“Pioneer” House Pump 

“Blaisdell” Electric Cigar Lighter 
“Defiance” Cigarette Lighter 
“Hillcrest” Line of Lighting Fixtures 
“Vesodore” Cigar Lighter 
“Thermodyne” Therapeutic Lamp 
“Medsco Beauty” Iron 

“Safeway” Plugs 

Electromatic Traffic Dispatch Co. 
“Aspinall” Soldering Fluid 


Electric-driven lampshade lacing machines. 


Steel Collapsible Barrels used for post hole 
digging. 
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ELECTRITE | case srorHers 


INCORPORATED 
A high grade fibre board Highland Park, Conn. 
for electrical insulation. 
A material of quality pos- 
sessing high tensile and Manufacturers of 


dielectric strength. 


Tested and approved by Insulating Papers 


the Underwriters’ Labora- and Boards 
tories. 


Press Boards 


Pulp Products Department 


WEST VIRGINIA 
PULP & PAPER COMPANY Fuller Boards 


230 Park Avenue 35 East Wacker Drive 
New York, N. Y. Chicago, Ill. 





va 
Insulated Wires 


Made to suit your Conditions 
or Requirements 
or to your Specifications 









Pure Zinc for 
Fuse Elements 











Strip Zinc 
for 
Commercial Uses 








Our 88 years’ experience 


Eyelets at your command 


Standard & Special 


Large Articles Made on 
Multiple Plunger Press 


The Platt Bros. 
& Co. 


Waterbury, Conn. 










Special Waxes 
for 
Special Purposes 


E. T. Trotter & Co. 


576-602 Johnson Ave. 
Brooklyn, N. Y. 
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IN SIZE OR 
QUANTITIES, 
AICO Is 
IMPARTIAL 

IN THE 

CARE WITH 
WHICH 

EVERY 
MOLDING JOB 
IS DONE 


Gw9 


AMERICAN 
INSULATOR 
CORP., 


NEW FREEDOM 
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=, 
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Unskilled workmen 
can make secure 
fastenings to 
sheet metal with 

a screwdriver 


4 and Self-tapping 


hn, Screws 


Anvsopy who can turn a wood screw into wood can 
make a secure sheet metal assembly or fastening to 
slate, ebony asbestos, sheet metal, aluminum or die casting, 
Bakelite, etc., with Hardened Self-Tapping Sheet Metal 
Screws. The operation is no more difficult. The same tool 
is required—just an ordinary screw driver. 


No tapping necessary .. . no tapping plates required ... no 
nuts to run on... no washers needed! Self-Tapping Screws 
cut their own thread in the material as they are turned in— 
and stay put, even under vibration and severe service. 


Fastenings are made with these unique Screws in a fraction 
of the time—with considerably less effort—than is required 
by other methods. The job is done so quickly and easily 
that nearly all prominent electrical manufacturers use Self- 
Tapping Screws to cut the time and cost of making assem- 
blies. 


Prove the time-and-money-saving advantages of Self-Tap- 
ping Screws. Send a description of your assembly—we’ll 
supply samples for a test on your own work. 


PARKER-KALON CORP., 190-204 Varick St. NEW YORK, N. Y. 


Distributed in Canada by Aikenhead Hardware Ltd., 19-21 Temperance St., Toronto 


PARKER-KALON 


Tyree 


HARDENED SELF -TAPPING 


Sheet Metal Screws 


NTE 

APR.1, 1919 -No.1299232 — Mate 28,1022-No1aules 

AUG. I4,1923-No.1465148 — FEB. 10, 1925-No.1S26162 
OTHERS PENDING 





HORSE HEAD ZINC 


FOR THE DIE-CASTING INDUSTRY 


@ “All the king’s horses’ couldn't stop the power that will be created in this and thousands of 
other fractional horse power motors. ( “All the king's men”, superintendents, engineers, 
designers, foremen, realize that this and thousands of motor housings like it are being die-cast 
from alloys of Horse Head Zinc — uniform quality zinc — because such die=castings are economi- 


cal, reliable — and are not only satisfactory, but a distinct advance in motor construction. 


Coe THE NEW JERSEY ZINC COMPANY #% 
Sd 160 FRONT STREET, NEW YORK CITY V2] 


ZINC METALS AND ALLOYS « ROLLED ZINC « ZINC PIGMENTS « SULPHURIC ACID «- SPIEGELEISEN 





